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Description 

Background of the Invention 

In U.S. Patent No. 4,219,559, equivalent to EP— A— 0 005 318, there are described a number of /V- 
s heterocyclyl-4-piperidinamines having the formula 



1 "V^ r ~P]l_J cr->. 

which compounds are useful as antihistamine agents. 

The compounds of the present invention differ from the prior art compounds essentially by the nature 
15 of the 1-piperidinyl substituent and by the fact that the compounds of the present invention are not only 
potent histamine-antagonists but also potent serotonin-antagonists. 

Description of the Preferred Embodiments 

This invention is concerned with novel /V-heterocyclyl-4-piperidinamines which may structurally be 
20 represented by the formula 

R 



the pharmaceutically acceptable acid addition salts and the possible stereochemically isomeric forms 
30 thereof, wherein: 

A^A 2 — A 3 =A* is a bivalent radical having the formula 



35 



40 

wherein 

one or two hydrogen atoms in said radicals (a) — (e) may, each independently from each other, be 
45 replaced by halo, C|_6 alkylr alkyloxy, trifluoromethyl or hydroxy; 

R is a member selected from the group consisting of hydrogen and C,- 6 alky I; 

R 1 is a member selected from the group consisting of hydrogen, C^o alkyl* Qi-e cycloalkyi, Ar 1 and 
C t _ 6 alkyl substituted with one or two Ar 1 radicals; 

R 2 is a member selected from the group consisting of hydrogen, C,_ 6 alkyl, C3_ 6 cycloalkyi, (C,- 6 
so alkyl) — CO — , {C^ 6 alkyloxy) — CO — and Ar 2 — C^s alkyl; 

L is a member selected from the group consisting of a radical of formula 



— CH=CH— CH=CH— 


(a). 


— N=CH— CH=CH— 


<b). 


— CH=N— CH=CH— 


<c). 


— CH=CH— N-CH— 


(d). or 


— CH=CH— CH=N— 





55 



Het-C H -H ") 



(£); 



a radical of formula 



60 Het-C s H 2s -Y-Mk- ( g); 

and a radical of formula 

X 

Het-C H -Z-C-Y-Alk- (h), 
65 S 2s 



2 
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wherein 

n is 0 or the integer 1 or 2; 
s is 0 or an integer of from 1 to 6 inclusive; 
Alk is 0,-6 alkanediyl; 
5 Y is O, S, NR 3 or a direct bond; 
X is 0, S, CH— N0 2 or NR 4 ; 
Z is O, S, NR 5 or a direct bond; and 

Het is a member selected from the group consisting of thiazolyi, 4,5-dihydrothiazolyl, oxazoiyi, 
imidazolyl, tetrazolyl, 1,3,4-thiadiazolyl, benzimidazolyl, benzothiazolyl, benzoxazolyl, and indolyl whereuy 
io each of the said Het-radicals may optionally be substituted where possible with up to two substituents 
selected from the group consisting of ^ alkyl, Ar\ Ar'-C^e alkyl, amino, (aminoiminomethyDamino, 
mono- and di(C,- 6 alkyDamino, Ar 1 -amino, nitro and pyrimidinyl; 

said R 3 being hydrogen, C,-. alkyl, (Ar 2 )^ alkyi, 2-d_ 6 alkyloxy-1,2-dioxoethyl or a radical of formula 
_C(=X>-R 6 , R 6 being hydrogen, C,- 6 alkyl, Ar 2 , Ar 2 -^ alkyl. C^ 6 alkyloxy, Ar 2 — C,^ alkyloxy, mono- or 
15 ditCn-g alkyDamino, Ar^-amino, Ar 2 — C^s alkylamino or Ar 2 — C,^ alkyl(Ci- 6 alkyDamino; 

said R 4 being hydrogen, C,- 6 alkyl, cyano, nitro, Ai^-sulfonyl, C,-* alkyisulfonyi, C,- 6 alkylcarbonyl or 
Ai^-carbonyl; and 

said R 5 being hydrogen or alkyl; 
provided that: * tr 

20 i) when A 1 =A 2 — A 3 =A 4 is a bivalent radical of formula (a) or (b), then Het is other than 1— ii^-s 

alkY j ) i ) ) when A 1 =A 2 — A 3 =A 4 is a bivalent radical of formula (a) or (b) and L is a radical of formula (g) 
wherein s is 0 and Y is NR 3 , then Het is other than 1 tt-benzimidazol-2-yl; 

wherein Ar 1 is a member selected from the group consisting of phenyl, being optionally substituted 

25 with up to three substituents each independently selected from the group consisting of halo, hydroxy, 
nitro, cyano, trifluoromethyl, C,^ alkyl, d-e alkyloxy, alkylthio, mercapto, amino, mono- and 
alkyDamino, carboxyl, C t - 6 alkyloxycarbonyl and C^ G alkyl-CO— ; thienyl; halothienyl; furanyl; Ci-e aiicyi 
substituted furanyl; pyridinyl; pyrazinyl; thiazolyi and imidazolyl optionally substituted by d_ 6 alkyl; ana 
wherein Ar 2 is a member selected from the group consisting of phenyl being optionally substituted with up 

30 to three substituents each independently selected from the group consisting of halo, hydroxy, nitro, cyano, 
trifluoromethyl, d-e alkyl, C^ Q alkyloxy, (Ve alkylthio, mercapto, amino, mono- and di(Ct-« alkyDamino, 
carboxyl, alkyloxycarbonyl and (C^ e alkyl)-CO— • . ... 

As used in the foregoing definitions the term halo is generic to fluoro, chloro, bromo ana loao, ine 
term "d-e alkyl" is meant to include straight and branch chained saturated hydrocarbon radicals having 

35 from 1 to 6 carbon atoms such as, for example, methyl, ethyl, 1-methylethyl, 1,1-dimethyiethyl, propyl, Z- 
methylpropyl, butyl, pentyl, hexyl and the like; "CV10 alkyl" is meant to include C n . 6 alkyl radicals, as 
defined hereinabove, and the higher homologs thereof having from 7 to 10 carbon atoms; the term O3-6 
cycloalkyl" is generic to cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; and "C^ alkanediyl is 
meant to include bivalent straight or branch chained alkanediyl radicals having from 1 to 6 carbon atoms. 

40 It is evident that in the compounds of formula (I), the Het-ring may be unsaturated or partly or 

completely saturated. . 

The compounds of formula (I) wherein Het is a heterocycle which is substituted with a hydroxy, 
mercapto or amino radical may contain in their structure a keto-enol tautomeric system or a vim/log system 
thereof and consequently these compounds may be present in their keto form as well as their enol form. 

45 Preferred compounds are those wherein L is a radical (g) or (h). 

Particularly preferred compounds are those wherein L is a radical (g) or (h) wherein Het is thiazolyi or 
imidazolyl. . . . . 

In order to simplify the structural representations of the compounds of formula (I) and of certain 
precursors and intermediates thereof, the 



so 



radical will hereafter be represented by the symbol D. 

The compounds of formula (I) can generally be prepared by reacting an intermediate of formula uu 
with a piperidine of formula (111) following art-known alkylating procedures. 

Het-Q 1 ♦ Q 2 -D fllkvlation reac^jpq , (X) 

(II) (HI) 



3 
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the previously described meaning. nronarpd bv w-alkvlatina a piperidine of 

For example, the compounds of formula (I) can generally be Prepared by N amyiat ng ph 
5 formula «S?j wherein Q 2 i S P hydrogen, said piperidine be ngrepresented by the formula (lll-a), wrth 
reagent of formula (II) having. the general formula L— W, (ll-a). 

L _ w + h-D w-»iv Y iation reaction. (D 

10 (Il-a) (Ill-a) 

In (ll-a) W represents an appropriate reactive leaving group such as, for example, halo. e.g.. chloro. 
bromo oHodo, or P a sulfonyloxygroup, e.g. methylsulfonyloxy or ^ m ;*vlphenylsulfonylo^ 

Additional y, the compounds of formula (I) wherein L is a radical of formula (f), a radical °f W 
when5n?°s other than a direct bond, V. or a radical of formula (h) whereinZ a direct bond, ^ 
said compounds being represented by the formulae 0-e-U. res P^ e ;v^n;?^ d 
prepared by alkylating a piperidine of formula (ll^-b) with a reagent of formula (II b). 

20 Het . CsH2s _ w . + Q 2a - D alleviation reaction^ 

(Il-b) (Ill-b) 

S 2S \jCH,) 
(I-a-l) (I-a-2) 

30 f { 

Bet-C H -Z ' -C-Y-A1X-D 
s *s 



75 



35 



(I-a-3) 

j n {Hi— b) Q 2 * is a radical of formula 



HN 



respectively a radical of formula 



N - tCH 2>n 



45 



X 

II 

HY'— Alk— or HZ'— C- Y— Alk— . 



,n (ll-b) W has the previously defined meaning of W and, where s is 0, it may also represent a lower 
" a n°£c°o» 
the formula (II — c). 

ss 

Het _ c H 2s -Y'H ♦ W-Alx-0 Alleviation reaction ^ (I-a-2) 
.(II-c) 

60 

The compound, of fomula (I) wherein L I"™** °<| ^t^^^^^s'^^ 
65 said reagent being represented by the formula (II— d). 
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x x 

Het-C s H 2s -Z-C-Y'H + (III-c) alkylation reaction t Het-C^H^-Z-C-Y^-AUc-D 
5 (Il-d) (I-a-4) 

The alkylation reactions are conveniently conducted in an inert organic solvent such as, for example, 
an aromatic hydrocarbon, e.g., benzene, methylbenzene, dimethylbenzene, and the like; a lower a 1 *™? 1 ' 
e.g., methanol, ethanol, 1-butanol and the like; a ketone, e.g., 2-propanone, 4-methyl-2-pentenone and tne 

10 like; an ether, e.g., 1,4-dioxane, 1,1'-oxybisethane, tetrahydrofuran and the like; /V,/V^imethytfonTiamiae 
(DMF); /V,/V-dimethylacetamide (DMA); nitrobenzene; 1-methyl-2-pyrrolidinone; dimethyl s ^ ox,( J* 
(DMSO); and the like. The addition of an appropriate base such as, for example, an alkali metal caroonate 
or hydrogen carbonate, sodium hydride or an organic base such as, for example, /V,/V^iethytethanamine or 
/V-(1-methylethyl)-2-propanamine may be utilized to pick up the acid which is liberated during the courae ot 

is the reaction. In some circumstances the addition of an iodide salt, preferably an alkali metal iodide, ts 
appropriate. Somewhat elevated temperatures may enhance the rate of the reaction. 

The compounds of formula (I) can also be prepared by the cyclodesulfurization reaction ot an 
appropriate thiourea derivative of the formula 

20 R 1 



25 



K 



II I 1 3 <™ 



Said cyclodesulfurization reaction may be carried out by the reaction of (IV) with an appropriate f'j'Y 1 
halide, preferably iodomethane in an appropriate reaction-inert organic solvent, e.g., a lower alicanoi sucn 

30 as methanol, ethanol, 2-propanol and the like. Otherwise, the cyclodesulfurization reaction may De ^mea 
out by the reaction of (IV) with an appropriate metal oxide or salt in an appropriate solvent a =? ord,n 9J° i f 
known procedures. For example, the compounds of formula (I) can easily be prepared by the reacufn ot 
(IV) with an appropriate Hg(ll) or Pb(ll) oxide or salt, such as, for exampleHgO. HgCI ? , HgtOAcfe, rou or 
Pb(OAc),. In certain instances it may be appropriate to supplement the reaction mixture wim a smau 

35 amount of sulfur. Even so methanediimines, especially /V,/V'-methanetetraylbis[cyclohexanamine] may be 
used as cyclodesulfurizing agents. _ . w , . v . n __ 

The compounds of formula (I) wherein Lisa radical of formula (h) wherein Z is Z . Y is NH and X is o or 
S, said X being represented by X' and said compounds by the formula (l— b— 1), can generally be prepareo 
by reacting an isocyanate or isothiocyanate of formula (VI) with a reagent of formula (V). 



Het-C a H 2s -Z'H + X'-ON-Alk-D > Het-C^^-Z' -C-NH-Alk-0 

45 (V) (VI) (I-b-1) 

The compounds of formula (I) wherein L is a radical of formula (h) wherein Z is NH, Y is Y' and X is X', 
said compounds being represented by the formula (I — b— 2), can be prepared by reacting an isocyanate or 
so isothiocyanate of formula (VII) with a piperidine of formula (VIII). 



x' 

II • 

Het-C H -N-C-X' + HY'-Alk-D . Het-C^^-NH-C-Y -Alx-D 

55 S 2S *™ ^ 



(VII) 



(VIII) <*- b ~ 2 > 



so The reaction of (V) with (VI) and (VII) with (VIII) is generally conducted in a suitable reaction-inert 
solvent such as, for example, an ether, e.g., tetrahydrofuran and the like. Elevated temperatures may De 
suitable to enhance the rate of the reaction. , 

The compounds of formula (I) wherein L is a radical of formula (h) wherein Z is a direct bond and A is 
X', said compounds being represented by the formula (I— c), may be prepared by reacting a pipendine or 

65 formula (VIII) with a reagent of formula (IX). 



5 
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10 



15 



20 



It 



Het-C^-H-OH + (VIII) > Het-C s H 2s -C-Y -Alk-D 

(IX) (I_C> 

The reaction of (VH„ with „X) may rT^iSSKS^ 
amidation reaction procedures. ^ •S^^SfSS* ^^ntly^s reacted with (VHI);«by 
derivative, e.g.. an anhydnde or a 'carbo^lK ■ amides or esters. e.g.. dicydohexj- 

reacting (VIII) and (IX) w.th a suitable reagent capable ot jo m g ions are most convenientiy 

carbodiimide, 2-chloro-1-methylpyndin<um iodide and the like &aio . u a halogenated 

in a suitable •* ****** 

■Se compounds of formula (I) wherein L is a radical of J^^KJ epared by reacting an alkenylene 
said?ompounds being rep r ^ 

of formula (X) with a pipendine of formula III— a) oy samng an 
optionally in the presence of a suitable solvent. 

Het-lower alkenediyl-H + (HW) ^ Het-AlJc-D (I-d) 

^Sn, p ,^ 



<J>> 



35 -C^J,- 1 -*"" 

or 



-C H -Z-C-Y-Alk- 
s 2s 



45 



Forexam P ,e.the„^ 

-ssBssas^^ - *• formu,a (x,) - 



R 7 

lower aDcyl-o^ f"' R V"V K ~ D 
r— CH-NH-C-K-D fl P II 

lower alkyl-O-- | . | * R — S 

R R 

55 mj (I-) 



SO 



65 



and R'. * and * are ««* Indep'nd.ndy SSftK'JS-- of an 



6 



20 



25 




NH-R 
(XII) 

w wherein R 10 and R 11 are each independently optional substituents of the 1//-benzimidazol-2-yl ring. 

Said cyclodesulfurization reaction may be carried out following the same procedures as described 
hereinabovefor the preparation of (I) starting from (IV). 

The compounds of formula (I), wherein Het is an optionally substituted oxazolyl radical, said 
compounds being represented by the formula (I — g), may be prepared by reacting a reagent of formula 
15 (XIII) with an intermediate of formula (XIV). 

0 <?H ft" ^O. r-o 



35 



(xiii) <xiv) d-g) 



wherein R 12 and R 13 are each independently optional substituents of the oxazole ring. 

The reaction of (XIII) and (XIV) may conveniently be conducted in a suitable solvent or mixture ot 
solvents in the presence of an appropriate base such as, for example, an alkali metal- or earth alkaline metal 
hydroxide, carbonate, hydrogen carbonate and the like, e.g. sodium hydroxide, sodium carbonate, 
potassium hydrogen carbonate and the like. Suitable solvents or solvent mixtures are, for example, water, 
tetrahydrofuran, /V,/V-dimethylformamide, /V,/V-dimethylacetamide, 2-propanone, and the like, ana 
30 mixtures thereof. . 

The compounds of formula (I), wherein Het is an optionally substituted thiazolyl radical, may oe 
prepared by a number of condensation reactions, yielding, depending on the case, compounds which may 
be represented by the formulae (I — h), (I — i) and (I— j). 



P w . R 15 

R 1 



I S R \ ,S^ .X-D 

R 14-C-CH^ R 15 + H.K-C-K-D ^ .14 jf \ d-h> 



40 (XV) (XVI) 



.16 



* 17 0 „1* « « 17 



N 1 X-C 



45 » -C-NH 2 + W-CH-C-X-D > \\ \\ (I-i) 

(XVII) (XVIII) 



SO 



55 



R-N-C-S + (XVIII) ag ° n0nia > R 18 -HH .S^R 17 CI-J) * 

ammonium salt. || |1 
(XIX) N L-K-D 



wherein R 14 , R 15 , R 16 , R 17 and R 18 — NH are each independently optional substituents of the thiazole ring. 

The cyclization reactions of (XV) with (XVI) and (XVII) with (XVIII) may conveniently be conducted in a 
suitable reaction inert organic solvent such as, for example, an aromatic hydrocarbon, e.g., benzene ana 
methylbenzene; an aliphatic or alicyclic hydrocarbon, e.g., hexane and cyclohexane; a lower alkanol, e.g., 
so methanol and ethanol; a ketone, e.g., 2-propanone and 4-methyl-2-pentanone; an ether, e.g., 1 '^°xane, 
1 V-oxybisethane and tetrahydrofuran; an halogenated hydrocarbon, e.g. trichloromethane and the HKe, 
/V,/V-dimethylformamide (DMF);- /V,/V-dimethylacetamide (DMA); and the like. The addition of an 
appropriate base such as, for example, an alkali metal carbonate or hydrogen carbonate, sodium hydride or 
an organic base such as, for example, /V,/V-d»ethylethanarnine or AM1-methylethyl)-2-propanamine may be 
« utilized to pick up the acid which is liberated during the course of the reaction. In some circumstances the 



7 
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addition of an iodide salt, preferably an alkali metal iodide, is appropriate. Somewhat e.evated 
temperatures may enhance the rate of the ^a«.on. conducted following the same reaction 

circJns^ *° —* miXtUre ,S 

5 suppSmented with ammonia or an ammonium salt. e g. ^"^.f ^ d ^ lk _ and wne rein Het is 

(XX) with an intermediate of formula (VI), wherein X' is S, (Vl-a). 

M-CH-CH-NH 2 + S=C=N-Alk-D ^ R 20J L' N 

IS (XX) (Vl-a) 

The said condensation reaction is conveniently conducted following the same reaction circumstances 

tetrahydrofuran, 1,1'-oxybisethane and the like. 

25 0 

-Y-MX'-l-D redUCti ° D - H«t-C s H 2s -T-^k-CH 2 -D 



Het - C s H 2s 



30 



(si) 



functional grouptransformation. Some examples will be cited heremafter. corresponding 



solvent 



50 



60> 



55 



compounds of formula HI wherefn L H . jadicol W^^^^o?Tw!rt° » ' 
an acid halide, an acid anhydride and the like. tA#hor<a5n v i<; NH can be converted into a 

converted by treatment with alkali into the free base form. 



to 
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Some intermediates and starting materials in the foregoing preparations are known compounds and 
others are new. They may be prepared according to art-known methodologies or according to analogous 
methods thereof. A number of such preparation methods will be described hereinafter in more detail. 

The intermediates of formula (III- — a> can conveniently be prepared starting from a-thiourea derivative 
of formula 

R 1 

R I 1 

{ s NK^A ^ A 2 

wherein P is an appropriate protective group such as, for example, lower alkyloxycarbonyl, 
75 Ar 2 — CH 2 — O-CO— , Ar 2 — CH 2 — and the like, by a cyclodesulfurization reaction following the same 
procedure as described hereinabove for the preparation of (I) starting from (IV) and, s ^^j" e ™^ 
eliminating the protective group P in the thus obtained intermediate of formula P D, (XXlll). me 
elimination of the protective group P in (XXlll) may generally be carried out following art-known 
procedures such as, for example, by hydrolysis in alkaline or acidic aqueous medium. 
20 The intermediates of formula (III— b) and (III — c) may be derived from the corresponding 'rteitnecuaro 
of formula (III— a) by reacting the latter with a suitable reagent following art-known N-alkyiating 

procedures. , i 

For example, intermediates of formula (III— b) wherein Q 23 * represents a radical of formula 
H 2 N — CH 2 — Alk' — , (III — b — 1), can also be prepared by reacting an intermediate of formula (III— a) witn a 
25 nitrile of formula (XXIV) following art-known N-alkylating procedures and subsequently converting tne 
thus obtained nitrile (XXV) into the corresponding amine (III — b — 1) following art-known rotnle to amine 
reducing procedures, e.g., by catalytically hydrogenating procedures and the like. 



30 



(III-a) + NC-Alk • -W H-«lfcylation NC-Alk'-D (XXV) 
(XXIV) 

nitrile to amine H^-CH^-Alk • -D ( XII-b-11 

35 reduction reaction 

In (XXIV), (XXV) and (III — b — 1 ) Alk' has the same meaning as Alk provided that one methylene function 
is missing. 

The intermediates of formula (III — b) wherein Q 2 * is Alk — NH 2 may be prepared by reacting a reagent 
& (XXVI) with (III— a) following art-known N-alkylating procedures and subsequently converting the thus 
formed intermediate (XXVII) into the free amine following art-known deprotection procedures. 

P-NH-Alk-W + H-D H-alkylatior} P-NH-Alk-D deprotection H^-Alk-D 
45 (XXVI) (III-a) (XXVTI) (III-b-2) 

The intermediates of formula (III — b) wherein Q 2a represents a radical of formula HY' — CH*— CHar— , 
(01 — b — 3), may also be prepared by the reaction of (III — a) with a reagent of formula (XXVIII) by stirring and, 
so if desired, heating the reactants together in a suitable solvent. 



(III-a) + CH CH, . HY'-CH -CH -D (III-b-3) 

y 2 2 2 



55 



(XXVIII) 



The intermediates of formula (III— b) wherein Q 2a is a radical of formula HX— Alk— , (III— d), may be 
so converted into an intermediate of formula (III — c) by converting the function Y'H into an appropriate leaving 
group, e.g., where Y' is O, by converting a hydroxy function into a chloro atom, with thionyl chloride, 
phosphoryi chloride and the like. 

The intermediates of formula (HI— b— 2) may also be derived from an appropriate corresponding 
carbonyl-oxidated form by reacting said carbonyl-oxi dated form with hydroxy lamine and reducing the thus 
65 obtained oxime following art-known methods, e.g., catalytic hydrogenation and the like reducing methods. 



9 
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w 



recent of formula (XXX-a) or (XXX-b). 




/5 



20 



25 



30 



(XXIX-a) («X" a > 



(XXlI-a) 



1 3 (XXII) 

.4* "» 



(XXIX-b) (XXX-b) 



(xxix-Di • ^ nmila 



H-. 7 



55 



lower alk y 1 "°^ c _ CH . NH 4-V ♦ HK'-D (III-b-4) 
lower alkyl-0^| g i 8 
R R 



(XXXI) 



lower alkyl-0 

C— CH-C- K'-D ^ 
lower alkyl-0 R R 



45 



50 



55 



50 



HH-R F* R S 



(Xll-a) 
(XXXII) CVI-a) 



10 
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Additionally, the intermediates of formula (XIV) wherein K is a radical of formula — NH — Alk — , said 
intermediates being represented by the formula (XIV — a) can also be prepared by reacting a cyanogen 
halide of formula (XXXIII) with an intermediate of formula (III— b) wherein Q 23 represents a radical of 
formula H 2 N— Alk— , said intermediate being represented by the formula (111 — b — 2), 

Hal-CN + H 2 N-Alk-D ^ NC-NH^Alk-D <XIV-a) 

(XXXIII) (III-b-2) 

The intermediates of formula (XVI) wherein K is a radical of formula NH Alk— can be prepared^ . 
reacting an intermediate (VI— a) with ammonia or an ammonium salt, e.g. ammonium chlonde and tne nice, 
in the presence of a suitable solvent. u a :„« 

The intermediates of formula (XVIII), wherein W is a halogen radical, said intermediates being 
represented by formula (XVIII— a), can be prepared by halogenating an intermediate (XXXIV), which can oe 
prepared by N-alkylating (III— a) with a reagent of formula R 17 — CH*— CO— K— W. 

o O 
R 17 -CH 2 -C-K-D balogenation ^ R ".CH-C-K-D (XVIII-a) 

The intermediate of formula (XXI) can be prepared by N-acylating an intermediate (III— a) with an 
appropriate reagent of formula Het — C^H^ — Y — Alk' — CO — W. 

From formula (I) it is evident that the compounds of this invention may have several asymmetric 
carbon atoms in their structure. Each of these chiral centers may be present in a R- and a S-configuration, 
this R- and S-notation being in correspondence with the rules described by R. S. Cahn, C. Ingoia ana 
V. Prolog in Angew. Chem., Int. Ed. Engl., 5, 385, 511 (1966). . 

Pure stereochemical^ isomeric forms of the compounds of formula (I) may be obtained dy ; tne 
application of art-known procedures. Diastereoisomers may be separated by physical separation methods 
such as selective crystallization and chromatographic techniques, e.g., counter current distnbution, ana 
enantiomers may be separated from each other by the selective crystallization of their diastereomenc salts 
with optically active acids. ■„ 

Pure stereochemical^ isomeric forms may also be derived from the corresponding pure 
stereochemically isomeric forms of the appropriate starting materials, provided that the reaction occurs 
stereospecifically. 

It is evident that the cis and trans diastereomeric racemates may be further resolved into their optical 
isomers, cis(+), cis(-), trans(+) and trans(-) by the application of methodologies known to those skilled in 

Stereochemically isomeric forms of the compounds of formula (I) are naturally intended to be 
embraced within the scope of the invention. 

The following examples are intended to illustrate and not to limit the scope of the present invention. 
Unless otherwise stated all parts therein are by weight. 

EXAMPLES 

A) Preparation of Intermediates 

Example 1 

To a stirred and heated (60°C) solution of 41.3 parts of 1//-benzimidazol-2-amine in 162 parts of /V,7V- 
dimethylformamide (DMF) were added portionwise during a 40 minutes period 12 parts of sodium "V*™* 
dispersion 60%. Upon completion, stirring at 60°C was continued for 30 minutes. After cooling to 40 u 
there was added dropwise during 25 minutes a solution of 50 parts of 1-{chloromethyl)-3-fluorobenzene in 
9 parts of DMF and 36 parts of methylbenzene. After the addition was complete, the whole was stirred for 
1.50 hours at 50— 65°C. The reaction mixture was cooled and water was added. The solid product was 
filtered off and crystallized from a mixture of 2,2'-oxybispropane, tetrahydrofuran and methanol. The 
product was filtered off and recrystallized from methylbenzene, yielding 34.8 parts of 1-[(3-fluorophenyU- 
methyl]-1/y-benzimidazol-2-amine; mp. 188.1°C (1). m 

In a similar manner there was also prepared: 2-chloro-1-(4-fluorophenylmethyl)-1/y-benzimidazoIe U). 

Example 2 

A mixture of 20 parts of 1-[(3-fluorophenyl)methyl]-1tf-benzimidazol-2-amine, 495 parts of methyl- 
benzene and 1 part of 4-methylbenzenesulfonic acid was stirred and refiuxed for 1.50 hours under nitrogen 
atmosphere and using a water separator. Then where was added dropwise a solution of 15.4 parts of ethyl 
4-oxo-1-piperidinecarboxylate in 45 parts of methylbenzene and stirring at reflux was continued for 23 
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hours The mixture was cooled, filtered and the filtrate was evaporated. To toe oily residue were added V 20 
S of^eThanoT After cooling to 3»C, there were added portionwise 3.04 parts of sodium borohydn^ 
Up?" compfeS, the whole wis stirred for 2.15 hours at 1S>C and for SSM 
The residue mixture was diluted with water and the product was extracted w'^"^ 10 ^ 
extracfwas dried, filtered and evaporated, yielding 17.2 parts (60%) of ethyl 4-Kl-[(3-fluorophenyl>methyll- 
1W-benzimidazol-1-yllamino]-1-piperidinecarboxylate; mp. 184.6°C (3). 

Example 3 „ . . . 

To a stirred and cooled mixture of 4 parts of sodium hydroxide in 60 parts of water were added 
succeLfvS 7.9 oarts of carbon disulfide and 17.2 parts of ethyl 4-amin<)-1-pipend.necarboxy ate at a 
ten^u e SiV Stirring was continued for 30 minutes at this temperature Ther ' *ere were added 
dropwise 103 parts of ethyl carbonochloridate (exothermic reaction: temp, nses to abou . 35X). Upon 
2S, stirring was continued for 2 hours at 60°C. The reaction mixture was cooled and ihji produrt 
w^T exacted with methylbenzene. The extract was dried, filtered and evaporated,y.elding 22 parts (100%) 
is of ethyl 4-isothiocyanato-1-piperidinecarboxylate (4). 

Example 4 - 
A mixture of 90 parts of 4-chloro-3-nitropyridine. 71 parts of 4-fluorobenzenemethanam.ne. 63 parte ot 
sodium Srbonate and 900 parts of /V./V-dimethylacetamide (DMA) was stirred for 1 hour at 50 C Water was 
20 added and the product was extracted with 4-methyl-2-pentanone. The e^?"™*"?'^^ 
evaporated. The residue was crystallized from acetonitrile. The product was filtered off and dried, yielding 
106 parts (75%) of /V-l(4-fluorophenyl)methyl]-3-nitro-4-pyndinamine; mp. 136.8"C (5). 
In a similar manner there were also prepared: 
/V 3 -[(4-fluorophenyl)methyl]-2,3-pyridinediamine (6); 
25 /v-l(4-fluorophenyl)methyl]-4-nitro-3-pyridinamine, 1-oxide (7); 
/V-(2-nitrophenyl)-2-furanmethanamine; mp. 85.6°C (8); 
/V-{3-nitro-2-pyridinyl)-2-pyridinemethanamine; mp. 113.6°C (9); 

2- nitro-/V-(2-thienylmethyl)benzenamine (10); 

3- nitro-/V-(2-thienylmethyl)-2-pyridinamine; mp. 100°C (11); 

30 4.fluoro-/V-(4-methoxy-2-nitrophenyl)benzenemethanamine (12); 

4- fluoro-/V-(4-methyl-2-nitrophenyl)benzenemethanamine; mp. 99.9 C (13); 
2,6-drnuoro-/V-(2-nitrophenyl)benzenemethanamine (14); and 
4-fluoro-A/-(5-methoxy-2-nitrophenyl)benzenemethanamine (15). 

v; Example 5 ... ' . 

To a stirred and cooled (0*C) solution of 8.7 parts of W-t(4-fluorophenyl)methyll£mt^ 
1-oxide and 150 parts of trichloromethane was added dropwise a solution of 10.2 parts of ^sphor 
trichloride in 75 parts of trichloromethane. Upon completion, the mixture was allow^to reach room 
temperature and stirring was continued for 1 hour at reflux temperature. The reaction fixture was cooled 

40 Ind^e so vent was evaporated. The residue was stirred in trichloromethane. The product was firtered off 
and dried? yfelding 9 parts of /V-[(4-fluorophenyl)methyll-4-nitro-3-pyridinam,ne monohydrochlonde (16). 

Example 6 . 
A mixture of 125 parts of 3-nitro-/V.(2.thienylmethyl)-2-pyridinam«ne and 560 parts .jf J"™* 
saturated with ammonia was hydrogenated at normal pressure and at room ^»JJJ^ 
platinum-on-charcoal catalyst 5%. After the calculated amount of hydrogen was taken up, the catalyst was 
fi terToff and the filtratewas evaporated. The residue was stirred overn.gh T^aSS^ 
product was filtered off and dried in vacuo at 4Q°C, yielding 77 parts (70.8%) of /VM2-th lenyl methyl) *s 
pyridinediamine; mp. 92.1°C (17). 
so In a similar manner there were also prepared: 

yV*-[{4-fluorophenyl)methyl]-3,4-pyridinediamine; mp. 163.7 C(18); 
yV-(2-furanylmethyl)-1,2-benzenediamine(19); ,. mn 908 QOC (2u v. 

/^-[(A-fluorophenyDmethyll-SApyridinediamine monohydrochlonde, mp. 208.9 u uuj, 
/V 2 -(2-pyridinylmethyl)-2 f 3-pyridinediamine; mp. 134.9°C (21); 
55 /vM2-furanylmethyl)-2,3-pyridinediamine (22); 
A f rt -(2-thienylmethyl)-1,2-benzenediamine (23); 
^-[(^fiuorophenyDmethyll-A-methoxy-l^-benzenediamine (24); 
ArM(4-fluorophenyl)methyll^methyl-1 ,2-benzenediamine (25); 
/V'-ii^e-difluorophenyDmethylH^-benzenediamine (26); 
/^-[{A-fluorophenyDmethyll-A-methoxy-l ,2-benzenediamine (27); 

"Example 7 . 
A mixture of 54 parts of ethyl 4-isothiocyanato-^ 



45 



60 



65 



Son mixture was evaporated and the residue was crystallized from a m.xture of 2-propanone and 2,2 
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oxybispropane. The product was filtered off and dried, yielding 76 parts (75%) of et ^^ l \f^ 2 ' 
furanylmethyl)amino]-3-pyridinyl]^^ mp J. # L^L r iIi* 

Following the same procedure and using the equivalent amounts of the appropriate starting materials, 

there were also prepared: 
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15 



20 



25 



30 



35 



40 



O 
II 

-CH 2 -0-C 



<y 

\ / N 



S 
II 

NH-C- 



NH-R 



2-a 



No . 


R 2 " a 


0Q 


29 


2- 


[( 2-furanylmethyl)aminoJphenyl 


- 


30 


3- 


[ ((4-f luorophenyl) methyl] amino] -2-pyridinyl 




31 


4- 


( [ ( 4-f luorophenyDmethyl] amino] -3-pyridinyl 


166 


32 


3- 


[ t ( 4-f luorophenyl )methyl] amino] -4-pyridinyl 




33 


2- 


t ( 2-pyridinylmethyl ) amino] -3-pyridinyl 




34 


2- 


[ { 2-thienylmethyl ) aminojphenyl 




35 


2- 


[ C 2-thieny lm ethyl ) amino] -3-pyridinyl 




36 


2- 


[ [ { 4 -met hoxypheny 1 ) methyl ] amino 3 phenyl 




37 


2- 


1 1 ( 4-f luorophenyDmethyl] amino] -S-methylphenyl 




38 


2- 


[ [ ( 2 , 6-dif luorophenyl ) methyl ) amino ) phenyl 




39 


2- 


I [ ( 4-f luorophenyl )methyl] amino] -4-methoxyphenyl 




40 


2- 


IK 4-f luorophenyDmethyl ] amino] -5-methoxyphenyl 





Example 8 

A mixture of 28 parts of ethyl 4-[{(2-aminophenyl)aminothioxomethyl]amino]-1-piperidinecarboxylate, 
112 parts of iodomethane and 240 parts of ethanol was stirred and refluxed for 8 hours. The reaction 
mixture was evaporated and the residue was taken up in water. The whole was alkalized with ammonium 
hydroxide and the product was extracted with dichloromethane. The extract was dried, filtered and 
evaporated. The residue was crystallized from a mixture of 2-propanol and 2,2'-oxybispropane. The 
product was filtered off and dried, yielding 7 parts (28%) of ethyl ^l/y-benzimidazol^-ylaminoM- 
piperidinecarboxylate (41). 



50 



Example 9 

A mixture of 74 parts of ethyl 4-[[[2-[(2-furanylmethyl)amino]-3-pyridinyl]aminothioxomethyl]amino]- 
1-piperidinecarboxylate, 96 parts of mercury (ll)oxide, 0.1 parts of sulfur and 800 parts of ethanol was 
stirred and refluxed for 3 hours. The reaction mixture was filtered over Hyflo and the filtrate was 
evaporated. The residue was crystallized from acetonitrile, yielding 52.5 parts (79%) of ethyl 4-[[3-(2- 
furanylmethyi)-3/y-imidazo[4,5-b]pyridin-2-yl]amino]-1-piperidinecarboxylate; mp. 149.2°C (42). 

In a similar manner there were also prepared: 



55 



60 



65 



13 



EP 0145 037 B1 



30 



CH 3 -CH 2 -0-C 



,J Ok-. 2 - 



5 


No. 


* 2 " a 


np.°C 




43 


1- 


( ( 4- f luor opheny 1 ) methyl ] - IH-iraidazo [4 , 5-b ) py ridin-2-y 1 


212.5 


10 


44 


1- 


( 2-f uranylmethyl)-lH-benzimidazol-2-yl 


135.8 


45 


1- 


((4-fluorophenyl)methyl3-lH-imidazo[4,5-c]pyridin-2-yl* 


- 




46 


3- 


[(4-fluorophenyl)tnel:hyll-3H-imidazo(4 / 5-c]pyridin-2-yl* 


168.6 


15 


47 


3- 


{2-pyridinylmethyl)-3H-imidazo[4,5-b]pyridin-2-yl 


141.3 


48 


1- 


( 2-thienylmethyl)-lH-benzimidazol-2-yl 


142.7 




49 


3- 


( 2-thieny Imethy 1 ) -3H-imidazo C 4 , 5-b] pyridin-2-y 1 






50 


1- 


• [ ( 4-methoxyphenyl) methyl ] -lH-benzimidazol-2-y 1 


157.1 


20 


51 


1- 


• [ ( 4-f luoropheny 1 )methyl ] -5-methyl-lH-benzimidazol-2-y 1 


202.0 




52 


1- 


- (( 2,6-dif luorophenyUmethyl] lH-benzimidazol-2-yl 


140.0 




53 


1- 


- [ { 4-f luor opheny 1 ) methyl ] -6-methoxy-lH-benzimidazol-2-y 1 




25 


54 


1- 


- [ ( 4-f luoropheny 1 )methyll -5-methoxy lH-benzinddazol-2-yl 





* -dihydrochloride. monobydrate salt 

Example 10 

A mixture of 57.5 parts of ethyl 4-(1A/-benzimida2oU2-ylamino)-1-piperidinecarboxylate, 33 parts of 2- 
(chloromethyl)pyridine hydrochloride, 43 parts of sodium carbonate, 0.1 parts of potassium iodide and 630 
parts of DMF was stirred and heated overnight at 7Q°C. The reaction mixture was cooled and poured into 
water. The product was extracted with 4-methy!-2-pentanone. The extract was dried, filtered and 
35 evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol (96:4 by volume) as eluent The pure fractions were collected a n <* f n ® 
eluent was evaporated. The residue was crystallized from 4-methyl-2-pentanone, yielding 30 parts (40%) of 
ethyl 4-[[1-[(2-pyridinyl)methyl]-1W-benzimidazol-2-yl]amino]-1-piperidinecarboxylate; mp. 161.5°C (55). 
Following the same procedure and using equivalent amounts of the appropriate starting materials, 
40 there were also prepared: 



1-a 



CH 3 -CH 2 -0-C 



45 






No. 




R 2 


mp. °C 




56 


(3-pyridinyl) 


H 


191.4 


so 


57 


(4-thiazolyl) 


H 


156.2 




58 


( 4-f luoropheny 1 ) 


CH 

3 






59 


( 3 , 4-dimethy lpheny 1 ) 


H 




55 


60 


( 3-chlorophenyl) 


a 






61 


( 2-methylphenyl) 


H 






62 


( 3-methylphenyl ) 


a 




60 


63 


(2-iodophenyl) 


B 






64 


( 2-br omo-4- floor opheny 1) 


H 




65 


65 


( 4-f luoropheny 1 ) 


B 


180.8 
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Example 11 

A mixture of 30 parts of ethyl 4-[[l4(2-pyridinyl)methyl]0//-benzimidazol-2-yl]aminoH^ipenaine- 
carboxylate and 300 parts of a hydrobromic acid solution 48% in water was stirred and heated for 3 hours 
at 80°C. The reaction mixture was evaporated and the residue was crystallized from methanol yielding 41 
s parts (93.2%) of yV-{4-piperidinyl)-1-[(2-pyridinyl)methyl]-1/Abenzimidazol-2-amine trihydrobromide; mp. 

295.9°C(66). . . ^ . . 

Following the same procedure and using equivalent amounts of the appropriate starting matenais, 

there were also prepared: 



w 
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25 



30 



35 



40 



45 



50 
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No 






base or i 


ap. in 








salt form 


°C 


67 


3-f luorophenyl 


CH=CH-CH-CH 


base 


218.4 


68 


3-pyridinyl 


CH«CH-CH»CH 


3HBr 


+ 260 


69 


4 -f luorophenyl 


CH-CH-CH=N 


2H3r 


+300.6 


70 


4 - f 1 uorophe ny 1 


CH=CH-N*CH 


2HBr 


279.4 


71 


2-pyridinyl 


»?~CH-CH*CS 


3HBr 


265.5 


72 


4 -f luorophenyl 


CH=N-CH»CH 


2HBr,H 2 0 


291.6 


73 


4-thiazolyl 


CH»CH-CH»CH 


2HBr»H 2 0 


223.5 


74 


3 -c hlorophe ny 1 


CH*CH-CH=*CH 


2HBr 


262.2 


75 


2-aie thy Ipheny 1 


CH=CH-CH»CH 


2HBr 




76 


3-methylphenyl 


CH»CH-CH~CH 


2HBr 




77 


2-bromo-4-f luorophenyl 


CH-CH-CH-CH 


2HBr 




78 


2-iodophenyl 


CH-CH-CH-CH 


2HBr.H 2 0 


265.2 


79 


4 -f luorophenyl 


CH«CH-CH»CH 


2HBr 


290.2 


80 


2/ 6-dif luoropKenyl 


CH-CH-CH~CH 


2HBr 


295.5 



Example 12 

A mixture of 50 parts of ethyl 4-[t3-(2-furanylmethyl)-3/y-imidazo[4,5-b]pyridin-2-Yl]amino]-1- 
piperidinecarboxylate, 50 parts of potassium hydroxide, 400 parts of 2-propanol and 20 drops of water was 
stirred and refluxed for about 5 hours. The reaction mixture was evaporated and water was added to the 
residue. The product was extracted twice with 4-methyl-2-pentanone. The combined extracts were dried, 
filtered and evaporated. The solid residue was stirred in 1,V-oxybisethane. The product was filtered off and 
dried, yielding 34 parts (85%) of 3-(2-furanylmethyl)-/V-(4-piperidinyl)-3//Hmidazo[4,5-b]pyridin-2-amine; 
mp. 159.0°C(81). . . 

Following the same procedure and using equivalent amounts of the appropriate starting matenais, 
there were also prepared: 

1-{2-furanylmethyl)-/V-(1-piperidinylH^-benzimidazol-2-amine; mp. 211.0°C (82); 

A^-(4-piperidinyl)-1-(2-thienylmethyl)-1//-benzimidazol-2-amine (83); 

/V-(4-piperidinyl)-3-(2-thienylmethyl)-3//-imidazo[4,5-b]pyridin-2-amine; mp. 189.6— 193.5°C (84); 
1-[{4-methoxyphenyl)methyl]-yV-(4-piperidinyl)-1//-benzimidazol-2-amine; mp. 178.1°C (85); 
1-[{4-fluorophenyl)methyl]-/V-methyl-/V-(4-piperidinyl)-1/y-benzimidazol-2-amine di hydrochloride 

monohydrate; mp. 222.2°C (86); 

1-[(4-fluorophenyl)methyl]-5-methoxy-A/-(4-piperidinyI)-1//-benzimidazol-2-amine (87); 
1-t(4-fluorophenyl)methyl]-6-methoxy-A/-(4-piperidinyl)-1^/-benzimidazoI-2-amine (88); and 
1-[(4-fluorophenyl)methyll-5-methyl-/V-(4-piperidinyl)-1//-benzimidazol-2-amine (89). 
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10 



In a similar manner there were also prepared. 



75 



20 



25 



30 



40 



50 



55 



60 




4-fluorophenyl 

2- pyridinyl 
4-fluorophenyl 

3- pyridinyl 

4- fluorophenyl 
2-furanyl 
4-fluorophenyl 
2-pyridinyl 
2-furanyl 
2-thienyl 
4-f luorophenyl 
4-fluorophenyl 
2-thienyl 
4-fluorophenyl 




4-aethylphenyl 
4- chlorophenyl 
4-methoxyphenyl 
4-fluorophenyl 
3 , 4-dimethoxypheny 1 
3-chlorophenyl 

2- methylphenyl 

3- methylphenyl 
2-f luorophenyl 



-H«CH-CH*CH- 

-CK=CH-CH*CH- 

-CH=CK-CH=CH-l 

5 (and 6)-T 
-CH=CH-CH=CH-ll/2 H^O 

-CH=CH-CH=N- ll/2 a 2° 
-CH=CH-CH=CH- l- 
-CH=CH-S=CH- IH 2 0 
-tf»CH-CH=CH- 1- 
-N=CH-CH»CH- I- 
-CH»CH-CH S CH- J 
•CH*N-CH«CH- 
-CH=»CH-CS=CH- 1 - 
-tf-CH-CH^CH- 
-H«CH-CH*CH- I- 
-CH~CH-CH=CH- 
-CH=CH-CH-CH- I 
-CH«CH-CH=CH- ] 
-CH=CH-CS=CH- I- 
-CH=CH-CH=CH- 1- 
-CH«CH-CH«CH- 1- 
-CH=*CH-CH=CH- I- 
-CH*CH-CH=CH- I- 
-CH=CH-CH=CH- i- 

-CH=CH-CH=CH- I- 



183.7 
152.6 
176.7 

204.5 
173.9 
194.4 
188.5 

170.0 

157.0 

191.7 

144.0 
157.8 

199. 3 ' 
212.3 
1S0.4 
155.2 
180.4 
169.9 
157.4 
165.0 

180.5 



179.3 
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10 



15 



20 



25 



30 



35 



40 
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No. 


n 


R2 


R l-a 




base or I 
salt form 


mp . i n 
°C 


116 


1 


H 


4-f Iuorophenyl 


-CH-CK-CH-CH- 


- 


203.0 










5-methyl 






1X7 


1 


H 


2, 6-dif iuorophenyl 


-CH=CH-CH=CH- 




197,4 


118 


1 


H 


4-fluorophenyl 


-CH-CH-CH=CH- 




174.8 










5 -me thoxy 






119 


1 


H 


4- I Iuorophenyl 


-CH=CH-CH«CH- 




222.0 










6 -me thoxy 






120 


1 


H 


3- f Iuorophenyl 


-CH=CH-CH«CH- 




195.5 



In a similar manner there were also prepared: 



fa- 1 - 



base 



No. 




n 




mp. in °C 


121 


acetyl 


1 


4-f Iuorophenyl 




122 


e thoxy c ar bony 1 ami no 


2 


4-thiazolyl 




123 


ethoxy car bony 1 amino 


2 


2-bromo-4-f Iuorophenyl 




124 


ethoxycarbonylamino 


2 


2-iodophenyl 




125 


e thoxy ca rbonyl ami no 


2 


4-nitrophenyl 





In a similar manner there were also prepared: . 
(cis+trans)-4-[[1-{{4.fluorophenyl)methyll-1^-benzimidazol-2-yl]aminol-3-methYl-1-pipendmeaceto- 

nitrile;mp.150.1°C(126); 
45 4-[{iW-benzimidazol-2-yl)amino]-1-piperidineacetonitrile; mp.226°C(127); and 
4-[(1-phenyl-1/y-benzimidazol-2-yl)amino]-1-piperidineacetonitrile (128). 

Example 14 . 
To a stirred mixture of 3.14 parts of 3-furancarboxylic acid, 6 parts of AA/V-diethylethanamme and 390 



60 ice 



65 



oarts of dichloromethane were added 7.2 parts of 2-chloro-1-methylpyridinium iodide. After stirring for 10 
minutes at room temperature, 7 parts of 4-((1«-benzimidazol-2-yl)aminol-1-piperidineacetonitnle were 
added and the whole was stirred for 1 hour at room temperature. The reaction mixture was washed wren 
water. The organic phase was dried, filtered and evaporated. The residue was crystallized from acetonitriie, 
yielding 7 parts (74%) of 4-[[1-(3-furanylcarbonyl)-1W-benzimidazol-2-yl]aminol-1-pipendmeacetonitriie 

<129 To 180 parts of tetrahydrofuran were added carefully 2.4 parts of lithium aluminum hydride under 
nitrogen atmosphere. Then there was added dropwise a solution of 7 parts of 4-[l1-(3-furanyl^arbony 
benzimidazol-2-yl]amino]-1-piperidineacetonitrile in tetrahydrofuran: temp, rose to 50°C. upon 
completion, stirring was continued overnight at reflux temperature. The reaction mixture was cooled in an 
ice bath and decomposed by the successive additions of 3 parts of water, 9 parts of a sodium hydroxide 
solution 15% and 9 parts of water. The whole was filtered over Hyflo and the filtrate was evaporated. Tfte 
residue was purified by filtration over silica gel using a mixture of trichloromethane and methanol (80:^u 
by volume) saturated with ammonia, as eluent. The pure fractions were collected and the fluent was 
evaporated. The residue was crystallized from acetonitriie, yielding 3.6 parts (69.5%) of /V-[1-(2-amino- 
ethyl)-4-piperidinyll-1//-benzimidazol-2-amine; mp. 99.8°C (130). 
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Example 15 

To a stirred mixture of 2.5 parts of lithium aluminum hydride and 225 i parts ■ of 1 t ^ h Y d !°^'!" ^ 
added dropwise a solution of 13 parts of 4-[l1M2-thienylmethyl)-1«-benzimidazol : 2 : yllammol-1-p.pendin^ 
acetonitrile in tetrahydrofuran under nitrogen atmosphere. Upon completion, stirring was cp^nueOWJ 
hours at reflux. The reaction mixture was cooled in an ice bath and decomposed by -the • ^cessive 
additions of 2.5 parts of water, 73 parts of a sodium hydroxide solution 15% and 7.5 parts of water. The 
whole ^ filtered over Hyflo and the filtrate was evaporated. The r««iue was ^,«edfmm 
Tetonitrile, yielding 9.5 parts (72%) of A/-[1-(2-aminoethyl)^-pipendinylM-(2-thienylmethyiy-1W-be«« 

imidazol-2-amine; mp. 137.1°C (131). ma toriai«s 

Following the same procedure and using equivalent amounts of tte appropnate starting I matena^s, 
there was also prepared: N - [1 - (2 - aminoethyl) - 4 - piperidinylj - 3 - (2 - th.enylmethyl) - 3tf 
imidazo[4,5 - b]pyridin - 2 - amine; mp. 138.5°C (132). 

Example 16 

A mixture of 12 parts of 44lH(4-fluorophenyl)methyll-1W-imidazo[4,5^ 
piperidineacetonitrile and 200 parts of methanol saturated with ammonia was hydrogenated at normal 
pressure and at room temperature with 2 parts of Raneynickel catalyst After the c a'cu^ted amountof 
hydrogen was taken up, the catalyst was filtered off and the « trete was evaporated. The res due was 
crysSfzed from acetonitrile, yielding 10 parts (78%) of /V-[M2-aminoetM^p.per.d.nyll-H(4-fluon>- 
phenyl)methyl]-1H-imidazo[4,5-b]pyridin-2-amine monohydrate; mp. 116.9"C 033». materia |s 

Following the same procedure and using equivalent amounts of the appropriate starting matenais, 
there were also prepared: 



25 



CH -R 
I 2 



1-a 



H 2 N - (CH 2 ) a- H 



A 2 



30 



35 



40 



NO. 


n 


R2 




] 

aW-a^a 4 


base or 
salt 


sop • xn 
°C 


134 


4 


H 


4-fluorophenyl 


-CH=CH-CH=CH- 






135 


2 


H 


4-f luoropheny 1 


-N«CH-CH=CH- 




174.5 


136 


2 


H 


2-pyridinyl 


-CH=CH-CH=CH- 




145.1 


137 


2 


H 


4-f luorophenyl 


-CH=CH-CH=CH- 




171.0 










5(and 6)-F 






138 


2 


H 


3-pyridinyl 


-CH=CH-CH*CH- 




150.7 


139 


2 


H 


2-furanyl 


-CH=CH-CH=CH- 




163.1 


140 


2 


B 


4- f luoropheny 1 


-CH=CH-N-CH- 


H 2 0 


185.0 



50 



55 



60 



65 



18 



EP 0 145 037 B1 



5 



10 



15 



20 



25 



35 











fa 

. 1 .2 . J 
A »A -A a A 


ase or 1 


rap . in 


No. 


n 


R2 


R l-a 


salt I 


°C 


141 


2 


H 


2-pyridinyl 


-tf=CH-CH=CH- 


- 


151.1 


142* 


2 


H 


2-furanyl 


-N=CK-CH=CH- 




182.0 


143 


2 


H 


4-f luorophenyl 


-CH»N-CB*CH- 




- 


144 


5 


H 


4-f luorophenyl 
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-CH=CH-CH=CH- 


- 


129.8 


151 


2 


J 


4-f luorophenyl 


-CH=CH-CH=CK- 
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4-f luorophenyl 


-CH«CB-CH»CH- 
6-methoxy 







* : (E)-2-butenedioat:e (1:3) salt 



In a similar manner there was also prepared: 
{c/s+frans)-/V-{1-(2-aminoethyl)-3^ 
so amine; mp. 132.2°C (162); and 

/V-[1-{2-aminoethyl)-4-piperidinyl]-1-phenyl-1//-benzimidazol-2-amine (163). 

Example 17 

A mixture of 33 parts of ethyl [2-[4-t[1-l(2-bromo-4-fluorophenyl)methyl]-1/y-benzimidazol-2-yl]amino]- 
55 1-piperidinyl]ethyl]carbamate and 750 parts of a hydrobromic acid solution 48% in water was stirred 
overnight at 80°C. The reaction mixture was evaporated. The residue was crystallized from ethanol. The 
product was filtered off and dried, yielding 22.5 parts (65%) of yV-[1-(2-am»noethyl)-4-piperidinyl]-1-[(2- 
bromo-4-fluorophenyl)methyl]-1/y-benzimidazol-2-amine trihydrobromide monohydrate; mp. 224.7°C 
(164). 

eo In a similar manner there were also prepared: 

/V-[l4(4-fluorophenyl)methyll-1//-benzimidazol-2-ylH1,4'-bipiperidine]-4-amine (165); 
/V-[1-(2-aminoethylM-piperidinyl]-M^^ 
(166); 

/V-[1-(2-aminoethylM-piperidinyl]-1-[(2-iodophenyl)methyl]-1/y-benzimidazol-2-amine trihydro- 
65 bromide.monohydrate; mp. 261. 5°C (167); 
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/V-[M2-aminoethylM-piperidinyl]-1-[(4-aminopheny^^^ 

br °^^-?2-aminoethy0 
bromide (169). 

5 

Example 18 

A mixture of 24 parts of ethyl t2-[4-[[14(4-nitrophenyl)memyl]-1«-benzimidazol-2-yllam.noH- 
piperidinylj-ethyljcarbamate, 1 part of a solution of thiophene in methanol 4% and 250 parte of 2™nox£ 
ethanol was hydrogenated at normal pressure and at 50°C with 3 parts of P^ ad ^^^^^ 
10 10%. Afterthe calculated amount of hydrogen was taken up, the catalyst was filtered off and the filtrate i was 
evaporated, yielding 22.5 parts (100%) of ethyl l2-t4-[[1-M4-aminophenyl)methyl]-1«-benzimidazol-2-yll- 
amino]-1-piperidinyl]ethyl]carbamate as a residue (170). 

Example 19 

is To 2 parts of a solution of 2 parts of thiophene in 40 parts of ethanol were added 1 5 parts of ethyl 4-oxo- 
1-piperidinecarboxylate, 25 parts of i-(4-fluorophenylmethyl)-/V-(4-piperidinyl)-1W-benzimidazol-2^rnine 
and 200 parts of methanol. The whole was hydrogenated at normal pressure and at room tem f e ^^ w ^" 
5 parts of platinum-on-charcoal catalyst 5%. Afterthe calculated amount of hydrogen was rtaten up. tne 
catalyst was filtered off and the filtrate was evaporated. The residue was _ punfted by column 
20 chromatography over silica gel using a mixture of trichloromethane and methanol (90:10 by volume) jas 
- eluent The pure fractions were collected and the eluent was evaporated. The residue was converted into 
the hydrochloride salt in 2-propanol and 2-propanone. The salt was filtered off and dried, yielding I3.t> 
parts of ethyl 4-H-(4-fluorophenylmethyl)-1W-benzimidazol-2-ylamino]t1,4'-bipiperidineM -carboxylate di- 
hydrochloride monohydrate; mp. 260°C (171). 

25 in a similar manner there was also prepared: ... . 0 „ mi „. mn 

1-[(4-fluorophenyl)methyl]-/V-[1'-(phenylmethylH1,3'-bipiperidinl-4-ylM«-benz«midazol-2-amine, mp. 

174.6°C (172). 

Example 20 

30 To a stirred and cooled (-10°C) mixture of 12.6 parts of carbon disulfide, 5.2 parts of N >W~methane- 
tetraylbisfcyclohexanamine] and 45 parts of tetrahydrofuran was added dropwise a solution of 8.5 parts m 
/V-[1-(2-aminoethyl)-4-piperidinyl]-1-(2-furanylmethyl)-1«-benzimidazol-2-amine in 45 parte of tf^Y?™- 
furan. Upon completion, stirring was continued overnight at room temperature. The reaction mixture was 
evaporated and the residue was purified by column chromatography over silica gel using tr,ch,oro ro etn £ n :, 

as as eluent The pure fractions were collected and the eluent was evaporated. The residue was cr/sta lizea 
from acetonitrile, yielding 6.7 parts of l.(2-furanylmethyl)-/V-l1-(2-isothiocyanatoethyl)^-pipendinyll-1H- 
benzimidazol-2-amine (173). 

Example 21 

40 A mixture of 9.4 parts of l-[(4-fluorophenyl)methyl]-/V-[1-t2-tmethyl(phenylmethyl)amino]ethylJ-4- 
piperidinyl)-1/y-benzimidazol-2-amine and 120 parte of methanol was hydrogenated at norma I P r fssure 
and at room temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the calculated amount 
of hydrogen was taken up. the catalyst was filtered off and the filtrate was evaporated. The residue was 
converted into the hydrochloride salt in 2-propanol. The salt was filtered off and dned. yielding 6.3 parts 

45 (64%) of 1-[(4-fluorophenyl)methyl]-/V-[1-t2-(methylamino)ethyll-4-piperidinyl]-1W-benzimidazol-2-amine 

trihydrochloride monohydrate; mp. 232.4°C (174). 

In a similar manner there were also prepared: n 
1-[(4-fluorophenyl)methyl]-/V-t1-[2-[-methyl(phenylmethyl)amino]ethyl]-4-piperidinyll-1W-benz- 

imidazol-2-amine (175); and 
so /v-([1^'-bipiperidin]-4-yl)-1-l(4-fluorophenyl)methylMW-benzimidazol-2-amine(176). 

Example 22 

A mixture of 5.7 parts of 1-[4-{[1-l(4-fluorophenyl)methyll-1W-benzimidazol-2-Yl]amino]-1-piperidiny^lJ- 
2-propanone, 2.1 parts of hydroxylamine hydrochloride, 20 parts of pyridine, 10 parts of ethanol ana iz.a 
55 parts of water was stirred for 3 hours at 65°C. The reaction mixture was poured into water and ^the whole 
was alkalized with sodium hydroxide. The product was filtered off and dried, yielding 5.5 parts (93%1 1 ot i- 
[4-[[1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-yllamino]-1-piperidinyl]-2-propanone, oxime; mp. *u *~ 

(17? A mixture of 4 parts of l-[4-[[1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-yl]aminoM-piperidinyl]-2- 
60 propanone, oxime and 120 parte of methanol saturated with ammonia was hydrogenated at normal 
pressure and at room temperature with 2 parts of Raney-nickel catalyst After the calculated amount ot 
hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. Jhe residue was 
crystallized from acetonitrile, yielding 1.3 parts (34%) of A/-[1-(2-aminopropyl)-4-piperidinyll-1-[(4-fluoro- 
phenyl)methyl]-1W-benzimidazol-2-amine; mp. 178.3 8 C (178). 
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Example 23 

A mixture of 2.1 parts of 3-buten-2-one, 9.7 parts of 1-{(4-fluorophenyl)methyl]-/V-(4-piperidinyl)-1A/- 
benzimidazol-2-amine and 120 parts of ethanol was stirred for 3 hours at reflux temperature. The reaction 
mixture was evaporated. The residue was purified by column chromatography over silica gel using a 

5 mixture of trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected 
and the eluent was evaporated. The residue was crystallized from a mixture of 2-propanone and 2,2'- 
oxybispropane, yielding 5 parts (42%) of 4-[4-[[1-[(4-fl uoro phenyl )m ethyl J-1/y-benzimidazol-2-y I ]amino]-1- 
piperidinyl]-2-butanone; mp. 131 .3°C (179). 

in a similar manner there was also prepared: 

10 1-[4-[[1-[(4-fluorophenyl)methyl]-1/A^ 
bromide; mp. 202.8°C (180). 

Example 24 

During 1 hour, gaseous oxirane was bubbled through a stirred mixture of 6 parts of 1-(2-furanyl- 
75 methyl)-/V-(4-piperidinyl)-1^-benzimidazol-2-amine and 40 parts of methanol. Stirring was continued for 3 
hours at room temperature. The reaction mixture was evaporated and the oily residue was converted into 
the (E)-2-butenedioate salt in ethanol and 2-propanone. The salt was filtered off and dried, yielding 6.5 parts 
of 4-[[1-(2-furanylmethyl)-1/y-benzimidazol-2-yl]amino]-1-piperidineethanol (E)-2-butenedioate (2:3) 
monohydrate; mp. 183.2°C (181). 
20 In a similar manner there was also prepared: 

4-[[1-[(4-fluorophenyl)methyl]-Wbenzimidazol-2-yl]amino]-1-piperidineethanol; mp. 138.7°C (182). 

Example 25 

To a stirred mixture of 37.5 parts of 1-[4-[[1-[(4-fluorophenyl)methyl]-1//-benzimidazol-2-yl]aminoH- 
25 piperidinyl]-3-pentanone dihydrobromide and 500 parts of acetic acid was added a hydrobromic acid 
solution in glacial acetic acid. Then there were added slowly dropwise 10.5 parts of bromine. Upon 
completion, stirring was continued overnight at room temperature. The reaction mixture was evaporated 
and the residue was suspended in 2-propanone. The product was filtered off and dried, yielding 37.5 parts 
(89%) of 4-bromo-1-[4-[[1-[(4-fluorophenyl)methyl]-1//-benzimidazol-2-yl]amino]-1-piperidinYl]^ 
30 pentanone dihydrobromide (183). 

In a similar manner there was also prepared: 

1-bromo-4-[4-[[1-[(4-fluorophenyl)methyl]-1//-benzimidazol-2-yl]amino]-1-piperidinyl]-2-butanone 
dihydrobromide (184). 

35 - Example 26 

During 2 hours, gaseous ammonia was bubbled through a stirred mixture of 6.7 parts of 1-(2-furanyl- 
methyl)-/V-[1-(2-isothiocyanatoethyl)-4-piperidinyl]-1//-benzimidazol-2-amine and 45 parts of tetrahydro- 
furan. Stirring was continued for 1 hour at room temperature. The reaction mixture was evaporated and the 
oily residue was crystallized from acetonitrile, yielding 6.2 parts of /V-[2-[4-t[1-(2-furanylmethyl)-1A/-benz- 
40 imidazol-2-yl]amino]-1-piperidinyl]ethyl]thiourea; mp. 194.3°C (185). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, 
there was also prepared: 

yV-[2-[4-[[1-[(4~fluorophenyl)methyl]-1/y-be mp ' 
186.1°C(186). 

45 * 

Example 27 

To a stirred mixture of 5.3 parts of cyanogen bromide, 10.6 parts of anhydrous sodium carbonate and 
45 parts of tetrahydrofuran was added dropwise a solution of 18.35 parts of yV-[1-(2-aminoethyl)-4- 
piperidinyl]-1-((4-fluorophenyl)methyll-1/y-benzimidazol-2-amine in tetrahydrofuran at a temperature 
so between -10°C and -20°C. Upon completion, stirring was continued for 2 hours at -10°C. After heating to 
0°C, the whole was filtered and the filtrate was evaporated, yielding 19 parts (100%) of l2-[4-l[1-[(4-fiuoro- 
phenyl)methyl]-1//-benzimidazol-2-yl]amino]-1-piperidinyl]ethyl)cyanamide as a residue (187). 

Example 28 

55 A mixture of 4.8 parts of 1-isothiocyanato-2,2-dimethoxyethane, 4.2 parts of 4-fluorobenzene- 
methanamine and 90 parts of tetrahydrofuran was stirred overnight. The reaction mixture was evaporated, 
yielding 8.9 parts (99%) of /V-(2,2-dimethoxyethyl)-/V'-[(4-fluorophenyl)methyl]thiourea (188). 
In a similar manner there were also prepared: 
W-(2,2-dimethoxyethyl)-/V'-methylthiourea (189); and 
60 /V-(2,2-dimethoxyethyl)-/V'-(1-methylethyl)thiourea (190). 

Example 29 

A mixture of 7.1 parts of /V-(2,2-dimethoxyethyl)-/V'-methylthiourea, 8.5 parts of iodomethane and 80 
parts of 2-propanone was stirred overnight. The reaction mixture was evaporated, yielding 12.8 parts (99%) 
55 of methyl /V-(2,2-dimethoxyethyl)-/V'-methylcarbamimidothioate monohydroiodide (191). 
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In a similar manner there were also prepared: 

methyl A/-{2,2-dimethoxyethyl)carbamimidothioate monohydroiodide (192); ,„»».«-! 
S-methyl/V^2,2-dimethoxyethyl>-Ar-<1-methylemy^ 

S-methyl/V-{2,2Hiimethoxyethyl)-/V'4(4-fluorophenyl)methyl1carbamimidothioatemonohydroioaiae 

(194> * Example 30 

A mixture of 12.8 parts of methyl /V^2,2^imethoxyemyl)-/V'^ethylcarbam^lmidothioate mono- 
hydroiodide, 13.2 parts of A/-[1-(2-aminoethyl)-4-piperidinyll-l4t4-fluorophenyl)methyll-1W-beramida»w 
2-amine and 160 parts of 2-propanol was stirred and refluxed overnight The reaction mixture was 
evaporated, yielding 23 parts (99%) of /V-(2,2-dimethoxyethyl)-/\r-[2-l^ 
benzimidazol-2-yl)amino]-1-piperidinyl]ethyl]-/V"-methylguanidine monohydroiodide (195). 

Following the same procedure and using equivalent amounts of the appropriate starting matenais, 

there were also prepared: . . . 

/V-(2.2-dimethoxyethyl)-/V'-[2-l4-[[1-[(4-fluorophenyl)methyl]-1//-benzimidazol-2-yllaminol-1- 

piperidinyl]ethyl]guanidine monohydroiodide (196); ,„*... . , „ n m „„i 1 

/V-<2,2-dimethoxyethyl)-/V'-[2-[4-t[1-[(4-fluorophenyl)methyl]-1W-benzimidazol-2-yl]amino]-1- 

piperidinyl]ethyll-/V"-(1-methylethyl)guanidine monohydroiodide (197); and 

/V-(2,2-dimemoxyethyl)-/V'M(4-fluorophenyl)^^ 
imidazol-2-ylJaminol-1-piperidinyl]ethyl]guanidine monohydroiodide (198). 

Example 31 

A mixture of 20 parts of N-[(3,4-dichlorophenyl)methyl]-1,2-benzenediamine, 33 parte of ^^"f^ 
phenyl)methyl]-/V-[1-(2-isothiocyanatoethyl)-4-piperidinyl]-1/y-benzimidazol-2-amine and 450 parts 'tftsire- 
hydrofuran was stirred and refluxed overnight. The reaction mixture was evaporated. The rescue was 
purified by column chromatography over silica gel using a mixture of trichloromethane and methanol p&£ 
by volume) as eluent. The pure fractions were collected and the eluent was evaporated yielding 40 parts 
(78.9%) of N -[2 -[[(3,4 - dichlorophenyl)methyl]aminolphneyl] -/V - [2 - [4 - [[1 -[(4 - fluorophenylh 
methyl] - 1W - benzimidazol -2 -yljamino] -1 - piperidinyllethylHhiourea (199). 

Example 32 

A mixture of 57 parts of 1-ethyl-1 ,4-dihydro-57/-tetrazol-5-one, 69 parts of 1 ,2-dibromoethane, 564 parts 
of silver carbonate and 900 parts of benzene was stirred and refluxed over weekend using a water separator 
(in the darkness). The whole was filtered off over Hyflo while hot, washed with trichloromethane and the 
filtrate was evaporated to dry. The residue was purified by column chromatography over silica gel using 
trichloromethane as eluent The second fraction was collected and the eluent was evaporated, yielding £t^ 
parts (40%) of 5-(2-bromoethoxy)-1-ethyl-1W-tetrazole (200). 

B. Preparation of Final Compounds. 

Example 33 

A mixture of 3.4 parts of 5-(chloromethyl)-4-methyl-1//-imidazole monohydrochloride, 6 parts of 1-(Z- 
furanylmethyl)-/V-(4-piperidinyl)-1//-benzimidazol-2-amine, 4.25 parts of sodium carbonate and 135 parts or 
/V,/V-dimethylformamide was stirred and heated for 3 hours at 70°C. The reaction mixture was poured onto 
water and the product was extracted with trichloromethane. The extract was dried, filtered and evaporatea. 
The residue was crystallized from a mixture of acetonitrile and methanol, yielding 4.7 parts (60.2%) ot n^- 
furanylmethyl)-/V-[1-[(4-methyl-1W-imidazol-5-yl)methyl]-4-piperidinyn-1W-benzimidazol-2-amine; mp. 

242.1°C (compound 1). 

In a similar manner there were also prepared: „...,. . . . , am!nB 

/V-[1-(1//-benzimidazol-2-ylmethyl)-4-piperidinyl]-1-(4-fluorophenylmethyl)-1W-benzimidazol-2-amine 

monohydrate; mp. 144.7°C (compound 2); _ a ... 

1-(4-fluorophenylmethyl)-/V-[1-[1-(4-fluorophenylmethylHW-benzimidazol-2-ylmethyl]-4-piperidinylJ- 

1//-benzimidazol-2-amine; mp. 183.4°C (compound 3); _ 1(JLhflB . 

1-[(4-fluorophenyl)methyl]-/V-[1'-(1-methyl-4-nitro-1«-imidazol-5-yl)[1,4'-bipipendin]-4-yll-1/#-benz- 

imidazol-2-amine hemihydrate; mp. 147.7°C (compound 4); ._„„„.... y . 1/ , llHH .u en , 
1-[(4-fluorophenyl)methyl]-yV-[1'-(1-methyl-4-nitro-1/y-imidazol-5-ylH1^'-bipiperidin]-4-yll-1«-benz- 

imidazol-2-amine;mp.159.3 0 C (compound 5); . .. 11JK „„, 

1-[(4-fluorophenyl)methyl]-/V-[1-[2-[(1-phenyl-1W-tetrazol-5-yl)amino]ethyll-4-pipendinyll-1/y-benz- 

imidazol-2-amine; mp. 171 .3°C (compound 6); . „-„,«»«! 2. 

1-(4-fluorophenylmethyl)-yV-[1-[(4-methyl-1W-imidazol-5-yl)methyl]-4-piperidinyl]-lW-benzimidazol-z- 

amine; mp. 228.3°C (compound 7); „.,,,. . . . 

1-[(4-fluorophenyl)methyl]-/V-[1-[2-(4-methyl-5-thiazolyl)ethyl]-4-piperidinyl]-1«-benzimidazol-2- 

amine; mp. 153.5°C (compound 8); 

1-(2-furanylmethyl)-/V-[1-[2-(4-methyl-5-thiazolyl)ethyl]-4-piperidinyl]-1W-benzimidazol-2-amine; mp. 

172 /7^H24(1^thyl-1/y-"etrazol-5-y^ 

2-amine (E)-2-butenedioate (2:5); mp. 193.4°C (compound 10). 
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Example 34 

A mixture of 1.62 parts of 5-chloro-1-methyl-4-nitro-1A/-imidazoIe, 3.67 parts of /V-[1-(2-aminoethyi)-4- 
piperidinyl]-3-[(4-fluorophenyl)methyl]-3//Hm»dazo[4,5-b]pyridin-2.amine, 1.1 parts of sodium carbonate, 
0.1 parts of potassium iodide and 90 parts of A^A/-dimethylformamide was stirred and heated ov ®"™? "J 
70°C. The reaction mixture was cooled and poured onto water. The product was extracted with 4-methyl-z- 
pentanone. The extract was dried, filtered and evaporated. The residue was purified by co ,um n 
chromatography over silica gel using a mixture of trichloromethane and methanol, saturated wrtn 
ammonia, (96:4 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. 
The residue was crystallized from acetonitrile, yielding 2.2 parts (45%) of 3 - [{4 - fluoropheny1)methyl] - 
N -[1 -[2 -[{1 -methyl -4 -nrtro -1// -imidazol -5 - yl)amino]ethyl] -4 - piperidinyl] -3H - imidazo- 
[4,5 - b]pyridin - 2 - amine; mp. 198.7°C (compound 11). 

Following the same procedure and using the equivalent amounts of the appropriate starting materials, 
there were also prepared: u 

1-[{4-fluorophenyl)methyl]-/^ 
benzimidazol-2-amine; mp. 200.8°C (compound 12); 

3-[(4-fluorophenyl)methyl]-/^^ 
2-amine; mp. 169.3°C (compound 13); and 

1-[(3,4-dimethylphenyl)methyll^ 
amine trihydrochloride; mp. 229.4°C (compound 14). 

Example 35 

A mixture of 2.41 parts of 2-bromo-5-methyl-1,3,4-thiadiazole, 5.5 parts of /V-[1-(2-aminoethyl)^ 
piperidinylM-[(4-fluorophenyl)methyH-1//-benzimidazol-2-amine, 1.6 parts of sodium carbonate and 45 
parts of /V,Af-dimethylacetamide was stirred and heated overnight at 120°C. The reaction mixture was 
cooled and poured onto water. The product was extracted with 4-methyl-2-pentanone. The extract was 
dried, filtered and evaporated. The residue was purified by column chromatography over silica gel using a 
mixture of trichloromethane and methanol saturated with ammonia, (96:4 by volume) as eluent. The pure 
-fractions were collected and the eluent was evaporated. The residue was crystallized from acetonitnle, 
yielding 2.5 parts (35.8%) of H(4-fluorophenyl)methyl]-V^ 
ethylJ-4-piperidinyl]-1A/-benzimidazol-2-amine; mp. 190.6°C (compound 15). 

In a similar manner there were also prepared: 
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22 


2-thiazolyl 


2 


4-fluorophenyl 


H 


CH»CH-N-CH 


base 


193.1 


55 


23 


2-thiazolyl 


2 


4-fluorophenyl 


H 


CH=N-CH*CH 


3(COOH) 
H O 


2 163.0 




24 


2-thiazolyl 


2 


4 -me thoxypheny 1 


H 


CE=CH-CH=CB 


2 

base 


168.4 


60 


25 


2-thiazolyl 


2 


4-chlorophenyl 


H 


CH=CH-CH«CH 


base 


159. 1 


26 


2-thiazolyl 


2 


4-fluorophenyl 


CH 


3 CH=CH-CH-CH 


3HC1 

H 2 C 
* 


219.3 


65 


27 


2-thiazolyl 


2 


2-pyridinyl 


K 


CS»CH-CH~CH 


192.6 
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28 : 


>-thiazolyl 


2 


2-thienyl 


E 


CE~CH-CH=CH 2 { COOH ) % 




>— *>ii azolvl 


2 


2 -me thy lpheny 1 


B 


CB=CB-CH*CH * 


30 * 


s^tniazoiyi 


2 


3-methylphenyl 


a 


CB»CB-CB=CB 2 ( COOB ) 2 


JX * 




2 


2-fluorophenyl 


H 


CH=CH-CB=*CH base 






2 


4-f luoropheny 1 


B 


CH=CH-CB-CB * 














33 


5-ethyl-l,3,4- 


2 


4— r luor opneny x 


g 


CH=CH-CH*=CH base 




tniadiazoi z-yx 










34 


2— tnxazoxyx 


2 


H 


B 


CH=CH-CB»CH * 


35 


2-thiazolyl 


2 


4 — aainopne »y jw 


H 


CH=CH-CH=CB base 


36 


2 — tnx a zoxy x 


2 


2-Br , 4-F-pbenyl 


H 


CH=»CH-CH*CH ** • B 2 0 


37 


2-thiazolyl 


2 


4 — f 1 uo r op neny x 




CH~CH-CH*CB base 












5(and 6)F 


38 


2— tnxazoxyx 


2 


3 — f luo ropheny 1 


B 


CB=CB-CB=*CH base 


39 


2-thiazolyl 


2 


4-fluorophenyl 


B 


CB-CH-CB*CH base 












5-methyl 






2 


4-f luoropheny 1 


B 


CB-CH-CB-CH base 












6-methoxy 


41 


2-thiazolyl 


2 


4-f luoropheny 1 


B 


CB-CH-CB^sCH base 












5-methoxy 


42 


4-thiazqlyl- 


2 


4-f luoropheny 1 


B 


CH-CH-CH-CH ** 




methyl 










42 


2-thiazoiyl 


2 


4-nitrophenyl 


H 


CH-CB-CH»CH *** 


44 


2-thiazolyl 


2 2,6-F 2 -phenyl 


B 


CH-CH-CH-CH * H 2 0 



211.4 I 
170.1 
226.5 
112.1 
215.2 

181.6 

202.5 
186.6 I 
178.5 | 
188.0 

115.1 
192.8 

207.8 

143.3 

181.7 

192.8 
174.0 



* : (E)-2-butenedioate (1:2) 
** : (E)-2-bucenedioate (1:3) 
*** : cyclohexanesulf amate (1:2) 

ch,o ;£^ 

an ^&-/V-[1-[2-<2-thiazo.ylami™^ 
amine; mp. 105.8°C (compound 47). 

A mixture of 2.7 parts of 2-bromothiazole, Mparts of WH2-ammoethyM-piperi^ 

piperidinyll-1«-benzimidazol-2-amine; mp. 153.1'C (compound 48). 
dioate (2:5); mp. 201. 8°C (compound 49). 
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Example 37 

A mixture of 2.5 parts of 2-bromothiazole, 5.72 parts of l-t(4-fluorophenyl)methyl]-A/41-[2-(methyl- 
amino)ethyl]-4-piperidinyn-1//-benzimidazol-2-amine r 1.6 parts of sodium carbonate, 0-1 ° T 
potassium iodide and 27 parts of /V,/V-dimethylacetamide was stirred and heated overnight at 14CTC. me 

5 reaction mixture was poured onto water. The product was extracted with 4-methyl-2-pentanone. The 
extract was dried, filtered and evaporated. The residue was purified by column chromatography over silica 
gel using a mixture of trichloro methane and methanol (95:5 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated. The residue was crystallized from l,1'-oxybisethane, yielding d.b 
parts (50%) of l4{4-fluorophenyl)methyl]^ 

w imidazol-2-amine; mp. 143.2°C (compound 50). . . . 

Following the same procedure and using the equivalent amounts of the appropriate starting materials, 
there were also prepared: 



15 



CH 2 -R 
B— < lV 



SO 



55 



20 


No. 


L 




base or mp. in 
salt # C 




51 


2- [ ( 5 -ami no- 1 , 3 , 4-thia- 


2-pyridinyl N-CH-CH-CH 


base 


150.0 


25 




diasol-2-yl) amino] ethyl 










52 


i-C2-thiazolyl)-4- 
piperidinyl 


4-f luorophenyl CH»CH-CH»CH 


base 


199.9 


30 


53 


4-( 2-thiazolylamino) butyl 


4-f luorophenyl CH-CH-CH-CH base 


166.1-167.8 


54 


2- t (pheny line thy 1) { 2-thia- 
zoly 1 ) amino ] ethyl 


4-f luorophenyl CH-CH-CH-CH 


* 


2li.5-212.7 


35 


55 


2- ( 2-thiazolylamino) propyl 


4-f luorophenyl C13«CH-CH»CH 


• 


164.5-170.0 


56 


2- ( 2-thia2oly lamino ) ethyl 


2- fur any 1 N-CH-CH-CH 




176.1-178.9 




57 


2- ( 2-thiazoly lamino ) ethyl 


2-pyridinyl N»CH-CH«CH 


** 


194.2 




58 


2-( 2-thiazolylamino) ethyl 


4-f luorophenyl CH-CH-CH-N 


•<*•* 


150.1 


40 


59 


2- ( 2- thia zoly lamino ) ethyl 


3-pyridinyl CH«CH-CH=CH 


base 


130.9 




60 


2- ( 2-thiazoly lamino ) ethyl 


2-thienyl N-CH-CH-CH 


*♦ 


202.4 




61 


2-( 2- thia zoly i amino) ethyl 


phenyl CH*CH-CH*CH 


base 


123.7 


45 


62 


2- ( 2-thiazolylamino) ethyl 


4-methylphenyl CH=CH-CH«CH 


* 


166.7 




63 


2-( 2-thiazoly laxnino)ethyl 


3-chlorophenyl CH-CH-CH-CH 


base 


118.3 




64 


2- ( 2- vhxazbly lamino) ethyl 


2-iodophenyl CH=CH-CH«CH 


• 


164.6 



* : (E)-2-butenedioate <1:2) 
** : (E)-2-butenedioate (1:3) 
*** : ethanedioate (1:3) 



Example 38 

A mixture of 4 parts of 2-chloro-1-t(4-fluorophenyl)methyU-1/y-benzimidazole, 6.1 parts of /V-[H(4~ 
fluorophenyl)methyl]-1Mbenzimidazol-2-ylHl,4'-bipiperidine]-4-amine and 1 part of potassium iodide was 
stirred and heated for 3 hours at 130°C. The reaction mixture was cooled and taken up in water ana 

60 trichloromethane. The whole was alkalized with potassium carbonate. The organic phase was separated, 
dried, filtered and evaporated. The residue was purified by HPLC using a mixture of trichloromethane and 
methanol (98:2 by volume) saturated with ammonia, as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was crystallized from acetonitrile, yielding 1.6 parts of i - 1(4 - fjuoro- 
phenyllmethyl] - N - [V - [1 - t(4 - fluorophenyDmethyl) - 1# - benzimidazol - 2 - yl] - [1,4 - 

65 bipiperidin] - 4 - yl] - 1// - benzimidazol - 2 - amine monohydrate; mp. 130.2°C (compound 65). 
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Example 39 



A mixture of 5.25 parts /V-dW-benzimidazol^-yDguamdine and 110 par* .of MgffgSSSZ 
ciperidTnX t^uo~Phenyl)methylH 

ffi After cooling, the residue was purifi jdbj, column jMg D ^ 0 S ^as eSm.Tbe pure 
mixture of trichloromethane iand m ?^^^^S m ^3ue%«s crystallized from 2-propanone 
fractions were collected and the eluent was ^Porated^TJe ^^ au « ^ 8 ^ {9 o A) of N - {1« - 

a K° d - 2 ^, bl T P eii e - $ Tl W Sorothe^meSy.] ? «-^Id«J- * " * 

aminoT T°- piplridilefhyllguanidine hydrochloride dihydrate; mp. 245.9'C (compound 66). 



To a stirred mixture of 5.5 par* of S^l* ^^1?^^ 
piperidineethanol and 135" parts of N ^^^^%\^^^ot^<^^^ 
dispersion 50%. After stirring for 30 m^utes at room t^ 
,s added and the whole was former s^ and evaporated. The 

product was extracted with 4-methyl-2-pentanone Jhe extract was a trichloromethane and 

residue was purified by column chromatography °/ er J , ^ a p ^' u h S ' n 5 't^^ons were collected and the 
methanol (96:4 by volume) saturated ^J^SS^ parts (61%) of N - tl 1 - 

2 - amine; mp. 147.0°C {compound 67). 
butenedioate (1:2); mp. 166.1°C (compound 70). 



30 To a stirred mixture of 5.1 parts * «H*^ 

ethanol and 100 parts of dimethyl ^^^^^X^ ofllrom^^B^re^ 
dispersion 50%. After stirring for 1 ho ":*"?°^ 

dropwise. Upon completion, ^"O^"^^^"^ Combined extracts were dried, filtered and 
3 5 the product was extracted twice wl * ^^^^"tanone^e organic phase was washed with water, 
evaporated. The residue was taken up in " J T^romatography over silica gel using a 
dried, filtered and evaporated Tje r^ 

mixture of trichloromethane metf«nol ^^ffS^ me thylbenzene, yielding 0.3 parts oT -£ 

. Ct^^ mp ' 

(compound 71). Example 42 u ^ 

To a stirred and cooled (below 1(TC) ™x*re 5.52 par* Mj 
imida Z ol-2-yl]amino]-1-piperidine elhanoUOO parte of ^ M mirtutes at a temperature 

* were added 0.75 parts of a sodium hydr.de dispersion 50%. After nmng ' T0 ^ ove rnight while the 
below 10°C 2.5 parts of 2-bromothiazole were •^.J^jTJftJ^S ^Sured onto water and the 
mixture was allowed to reach room temperature. The jearton mixt ure w as po ^ The 

product was extracted with ^YW-P^ 

s P ^^ mp - 156 

(compound 72). 

* Amixtureofl-Sparte^-benzoxa^ 

phenyOmethylH W-benzjmida^ and ^ residue was taken up m 

was stirred and refluxed overnight The ex £ act was dried, filtered and evaporated, 

water. The product was extracted wrt ^'chloromethana J°J™J a mi it ure of trichloromethane 

65 2-amine; mp. 155.9°C (compound 74); and 
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1-[(4-fluoropheny1)met^ 
imidazol-2-amine; mp. 150.2°C (compound 75). 

Exam pi 6 44 

A mixture of 1.6 parts of 1//-indole-2-carboxylic acid, 3.67 parts of yV-n-(2-aminoethyl)-4-piperidinylH- 
[(4-fIuorophenyl)methylM/y-benzimidazol-2-amine, 2.1 parts of MAr-methanetetraylbislcyclohexanarmnei 
and 195 parts of dichloromethane was stirred over weekend at room temperature. The reaction mixture 
was filtered over Hyflo and the filtrate was evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by ™} U ™*>J S 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was crystallized from 
acetonitriie, yielding 1 parts (19.5%) of /V-[2-[4.[[1-[(4-fluorophenyl)methyl]-1//-benzimidazol-2-yl]aminoH- 
piperidinyl]ethyl]-1//-indole-2-carboxamide; mp. 232.1°C (compound 76). 

Example 45 o 
To a stirred mixture of 3.5 parts of 1tf-indoi-3-acetic acid, 4.05 parts of /V,/V-diethylethanamine and 260 
parts of dichloromethane were added 5.1 parts of 2-chloro-1-methylpyridinium iodide and stirring was 
continued for 15 minutes at room temperature. Then there were added 7.2 parts of /V-[1-(2-aminoethyi)-4~ 
piperidinyl]-1-[(4-fluorophenyl)methylM/y-benzimidazol-2-amine and the whole was stirred for 1 h ° u ' at 
room temperature. The reaction mixture was poured onto water and the layers were separated. The 
organic phase was dried, filtered and evaporated. The residue was purified by column chromatography 
over silica gel using a mixture of trichloromethane and methanol (96:4 by volume) saturated with 
ammonia, as eluent The pure fractions were collected and the eluent was evaporated. The r ^f , f J "^ was 
crystallized from acetonitriie, yielding 4.5 parts (43%) of /V-[2-[4-[[1-[(4-fluorophenyl)methyl]-1W>enz- 
imidazol-2-yl]amino]-1-piperidinyl]ethyl]-1//-indoI-3-acetamide; mp. 193.6°C (compound 77). 
In a similar manner there was also prepared: 
AM2-[4-[[M(4-fluorophenyl) 
indole-2-carboxamide; mp. 140.3°C (compound 78). 

Example 46 

A mixture of 12.5 parts of /V-(2,2-dimethoxyethyl)-/v^ 
imidazol-2-yl]amino]-1-piperidinyl]ethyl]guanidine monohydroiodide and 100 parts of a hydrochlonc acid 
solution 10% was stirred and refluxed for 1 hour. The reaction mixture was poured onto crushed ice. The 
whole was treated with a sodium hydroxide solution. The product was extracted with dichloromethane. 
The extract was dried, filtered and evaporated. The solid residue was crystallized from 
pentanone. The product was filtered off and dried, yielding 2.3 parts (26%) of l4(4-fluorophenyl)methyH-W- 
[1-[2-(1/y-imidazol-2-ylamino)ethyl]-4-piperidinyl]-1^/-benzimidazol-2-amine; mp. 226.5°C (compound 79). 

In a similar manner there were also prepared: 

H(4-fluorophenyl)methyl]-/V-[1^ 
imidazol-2-amine hemihydrate; mp. 85.0°C (compound 80); m 

H(4-fluorophenyl)methyl]-/V41-^ 
Wbenzimidazol-2-amine mono hydrate; mp. 90.8°C (compound 81); and 

1-[(4-fluorophenyl)methyl]-A/-[1-[2-[[1^ 
piperidinyl]-1//-benzimidazol-2-amine cyclohexanesulfamateO :3).dihydrate; mp. 230— 250°C (dec) 
(compound 82). 

Example 47 

A mixture of 40 parts of /V-[2-[[(3,4-dichlorophenyl)methyl]am 
phenyl)methyl]-1//-benzimidazol-2-yl]aminoJ-1-piperidinylJethyl]thiourea, 60 parts of mercury (I Doxide, 0.1 
parts of sulfur and 400 parts of ethanol was stirred and refluxed overnight. The reaction mixture was 
filtered over Hyflo and the filtrate was evaporated. The residue was crystallized from ethanol. The product 
was filtered off and dried, yielding 17 parts (45%) of 1 -[(3,4 - dichlorophenyl)methyl] -/V -12 -14 - IP - 
[(4 - fluorophenyOmethyiJ - 1/V - benzimidazol - 2 - yllamino] - 1 - piperidinyljethylj - 1// - 
benzimidazol - 2 - amine; mp. 113.2°C (compound 83). 

Example 48 

To a stirred mixture of 1.95 parts of [2-[4-[[1 -[(4-fluoro phenyl) methyl]- 1tf-benzi mid azol-2-yl]a mi no]-1- 
piperidinyl]ethyl]cyanamide, 45 parts of tetrahydrofuran and 50 parts of water was added a solution of 3.7 
parts of 1-hydroxy-2-propanone in water (= 50%). 5 Parts of a sodium hydroxide solution 2N were added 
dropwise. Upon completion, stirring was continued for 2 hours at room temperature. The reaction mlxtu ^ 
was poured onto water. The product was extracted with trichloromethane. The extract was dried, filtered 
and evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol, saturated with ammonia, (96:4 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was crystallized from acetonitriie, yielding 1.3 
parts (6%) of 1 - [(4 - fluorophenyDmethyl] - N - (1 - [2 - [(4 - methyl - 2 - oxazolyl)amino]ethyl] - 4 - 
piperidinyll - \H - benzimidazol - 2 - amine; mp. 178.1°C (compound 84). 
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Example 49 



w 



is 



20 



Toastirred mixture of 4.3 parts o^^^ 
piperidinyllethyllthiourea, 2.1 parts of s^ramoun^of tltrahydrofuran. Upon 

dropwise a solution of 0.9 parts of l-chloro-2-propanone m a a amoun y asfiltere d over 

completion, stirring at room temperaturewas oonbmjsd o ^^^SSSSL. The product was 
Hyflo and the filtrate was evaporated. . The rescue _was » . W .[1 .[2 -t(4 -methyl - 

imidazol-2-amine; mp. 151.5*C (compound 87). 

dimethylacetamide was stirred overnight a y°°^* e ^^^Ved and evaporated. The oily residue was 
extracted with 4-methyl-2-pentanone. The 5^.^ n ^^^5*toromethane and methanol (95:5 
purified by column chromatography over su.ca ge ' ""Jj^ ZZ Evaporated. The residue was 
by volume) as eluent The pure fractions were co lected JJJ * d ^ ovem ight in vacuo at 
converted into the hydrochloride salt in 2-propan°l. The salt was filte ed off and dr ^J^^ 

r P % y eriS» 



25 88). 

Example 51 



30 



35 



40 



To a stirred mixture of 4.3 parts 
piperidinyllethyllthiourea, 2.1 parts of potass.um carbonate and 40 ^J^^°^Z Q was continued 
S solution of 2 parts of 2-bromo-1-phenytethanone '"^^^^f ^ an d the filtrate was 
for overnight at room temperature. The reachon mixture wa ™™ e ° ° y , us , a mbrture of 

176.2°C (compound 89). 

A mixture of 1.2 P«* <* W.mlremiioxoSSreufnldln.. &3 p» J^JS^MtSSd 
ffii^lSSoSanwl'trtl^reiremi*: rep. 282.8-C (crepe-re. 90). 

. 2-amine trihydrochloride; mp. 233.4-237.9'C (compound 96). 

A mixture of 1.5 parts of ^ 
. was stirred for 1 

pe£nonetd120%^ 

mixture was evaporated and the residue was taker, up '"water The ^^™J!dMid evaporated, 
hydroxide solution and extracted with d chlorome hane .The extract ™J *™J iuorophenyl)methyll - 
The residue was crystallized from acetonitr.le, yielding 5.2 parts (72.5 M of 1 T.uorop y. 



45 



50 



55 
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N -[1 -[2 -15 - methyl -2 - (methylamino) -4 - thiazolyl]ethyl] -4 - piperidinyl] -1H - benzimidazol - 
2 - amine; mp. 181.8°C (compound 97). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, 
there was also prepared: 

1-[{4-fluorophenyl)methyl]-/V-[1-[2-^ 
2-amine; mp. 157.9°C (compound 98). 

Example 54 

A mixture of 1.2 parts of 2-chloroethanamine, 4.1 parts of 1-(4-fluorophenylmethyl)-A/-[1-(2-isothio- 
cyanatoethyl)-4-piperidinylJ-1//-benzimidazol-2-amine f 2.2 parts of sodium carbonate and 135 parts of 
tetrahydrofuran was stirred for 3 hours at room temperature. The mixture was heated to reflux and stirring 
was continued overnight at reflux temperature. The reaction mixture was filtered and the filtrate was 
evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol, saturated with ammonia (95:5 by volume) as eluent The pure fractions 
1S were collected and the eluent was evaporated. The residue was crystallized twice from acetonitrile, yielding 
Ipartofyv -[1 -[2 -[4,5 -dihydro -2 - thiazolyl)amino]ethyl] -4 - piperidinyl] -1 -[(4 -fluorophenyl)- 
methyl] - \H - benzimidazol - 2 - amine; mp. 147.6°C (compound 99). 



to 



20 



25 



30 



Example 55 

To a stirred mixture of 6.76 parts of 1-[(4-fluorophenyl)methyl)-A^-[1-[2-(2-thiazolylamino)ethyl]-4- 
piperidinyl]-1//-benzimidazol-2-amine, 1.5 parts of /V,/V-diethylethanamine and_225 parts of trichloro- 
methane was added dropwise a solution of 2.1 parts of benzoyl chloride in trichloromethane. Upon 
completion, stirring was continued overnight. The reaction mixture was poured into water. The layers were 
separated. The organic layer was dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol, saturated with 
ammonia, (96:4 by volume) as eluent The pure fractions were collected and the eluent was evaporated. 
The residue was crystallized from 2,2'-oxybispropane and 2-propanone. The product was filtered off and 
dried, yielding 4 parts (48%) of /V-[2-l4-[[1-[(4-fluorophenyl)methylMry-benzimidazol-2-yl]aminoM-pipen- 
dinylJethyl]-/V-(2-th?azolyl)benzamide; mp. 155.9°C (compound 100). 
In a similar manner there was also prepared: 
ethyl [2-[4-[[1-[(4-fluorophenyl)methy^ 
carbamate; mp. 164.0°C (compound 101). 

Example 56 

A mixture of 6.76 parts of 1-[(4-fluorophenyl)methyl]-yV-[1-[2-[2-thiazolylamino]ethyl]-4-piperidinyl]^ 
35 benzimidazol-2-amine, 15 parts of acetic acid anhydride and 40 parts of acetic acid was stirred and refluxed 
overnight The reaction mixture was evaporated and the residue was taken up in water. The whole was 
alkalized with ammonium hydroxide and the product was extracted with trichloromethane. The extract was 
dried, filtered and evaporated. The residue was purified by column chromatography over silica gel using a 
mixture of trichloromethane and methanol (90:10 by volume) as eluent The second fraction was collected 
40 and the eluent was evaporated. The residue was crystallized from acetonitrile, yielding 4.9 parts (66,3%) of 
N -[2 -[4 -[[1 -[(4 - fluorophenyDmethyl] - *\H - benzimidazol -2 -yllamino] -1 - piperidinyl ]ethyl] - 
N - (2 - thiazolyljacetamide; mp. 185.5— 193.0°C (compound 102). 

Example 57 

45 A mixture of 1.1 parts of isocyanatomethane, 6.76 parts of 1-[(4^fluorophenyl)methyll-yV-[1-[2-[2- 
thiazolylaminolethyl]-4-piperidinyl]-1//-benzimidazol-2-amine and 90 parts of tetrahydrofuran was stirred 
and refluxed overnight The reaction mixture was evaporated. The residue was crystallized from 
acetonitrile, yielding 4.5 parts (59%) of N -[2 -[4 -[[1 -[{4 -fluorophenyDmethyl) -1// - benzimidazol - 
2 -yljamino] -1 - piperidinyl]ethyl] -N' -methyl -/V -(2 -thiazoiyOurea; mp. 171.9°C (compound 103). 

50 

Example 58 

A mixture of 1.1 parts of isothiocyanatomethane, 6.76 parts of 1 -[(4-fluo ro phenyl ) methyl ]-/V-[1 -l2-[2- 
thiazolylamino]ethyl]-4-piperidinyl]-1//-benzimidazol-2-amine and 90 parts of tetrahydrofuran was stirred 
and refluxed for one week. The reaction mixture was evaporated. The residue was purified by column 
55 chromatography over silica gel using a mixture of trichloromethane and methanol (90:10 by volume) as 
eluent The pure fractions were collected and the eluent was evaporated. The residue was crystallized from 
methanol, yielding 3.5 parts (44.5%) of N -[2 -[4 -[[1 -[(4 - fluorophenyDmethyl] -1tf -benzimidazol - 
2 - yllamino] - 1 - piperidinyljethyl] - /V' - methyl - N - (2 - thiazoly I thiourea; mp. 188.5°C (compound 
104). 

60 Example 59 

A mixture of 1.7 parts of 2-chloropyrimidine, 4.3 parts of 1-[(4-fluorophenyl)methyl]-/V-[1-[2-(1r/- 
imidazol-2-ylamino)ethyl]-4-piperidinyl]-1ry-benzimidazol-2-amine, 3.2 parts of sodium carbonate, 0.1 parts 
of sodium iodide and 67.5 parts of /V,/V-dimethylacetamide was stirred and heated overnight at 120°C. After 
cooling, the reaction mixture was poured into water. The product was extracted with 4-methyl-2- 

65 pentanone. The extract was dried, filtered and evaporated. The residue was dissolved in 1 ,1 '-oxybisethane. 
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l^%)rf(Y l( V^peri5Sir^ - tenzimidaioJ - 2 - amine ethaned.oate (1:3); mp. 1* 

-rs=.-- ir -. _ . • 

178.4°C (compound 108). 

Example 61 _ rr-j . y 4 . fl U oropheny«- 

pan5 of ^t^SS^^^^^^^* 1 ™*! 



'test procedure. 



45 



50 



60 



obtained 

serotonin is examined. 

Anwoni* acwity on to eft«. °< h, ,be gMk, Won «*. 
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minutes after injection of the compound; the rats die from shock within 30 minutes. The shock, followed by 
dead, can be avoided if the rats are pretreated with a classical H 1 antagonist 

However the stimulatory effects on gastric secretion are not suppressed so that rats treated with 
compound 48/80 and protected from shock by an H 1 antagonist may exhibit all signs of intensive gastric 
gland activity: gross autopsy shows distended stomachs with abnormal contents and rough bright red 
patches ail over the mucosa, corresponding to areas of disintegrated glands. A number of known 
serotonin-antagonists such as, for example, methysergide, cyproheptadine; cinanserin, mianserin, 
pipamperone, spiperone, pizotifen and metergoline, prevent completely the cyanosis of ears and 
extremities as well as the lesions in the glandular area of the stomach and the abnormal gastric distension. 

B. Method: 

Male rats of a Wistar inbred strain, weighing 220—250 g, were starved overnight, water being available 
ad libitum. The test compounds were administered orally as a solution or as a suspension in aqueous 
medium. A control rat and a "blank" rat received the test compound. One hour later 5-[4-{di phenyl methyi)- 
1-piperazinylmethyl]-1-methyl-1/y-benzimidazole-2-methanol was administered subcutaneously to all rate 
at the dose of 2.5 mg/kg. Two hours after the oral or subcutaneous administration of the test compound, 
the compound 48/80 (freshly solved in water at a concentration of 0.25 mg/ml) was injected intravenously 
into all rats (dose: 1 mg/kg) except the "blank" rats. 

Four hours after the intravenous injection of compound 48/80, the rats were decapitated and the 
stomachs were removed. Subsequently the stomachs were inspected for distension and contents (blood, 
fluid, food) and thoroughly rinsed. The macroscopic lesions were scored from 0 to +++, 0 corresponding 
to complete absence of visible lesions and the highest score corresponding to reddish rough patches 
covering more than half the glandular area. 

The second column of Table 1 shows for a number of compounds of formula (I) the doses (in mg/kg 
body weight) at which the distension of the stomach as well as the lesions in the glandular area of the 
stomach are completely absent in 50% of the test rats (EDso-value). 

The compounds listed in Table 1 are not given for the purpose of limiting the invention thereto but only 
to exemplify the useful pharmacological activities of all the compounds within the scope of formula (I). 
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Table 1 
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Column 1 


Column 2 


Compound No* 


compound 48/80 
lethality test in 
rats-ED5Q in mg/kg 
body weight 


gastric lesion 
test 

ED 50 in mg/kg 
body weight 


2 


0.63 




7 


0.02 


0.31 


10 


0.04 




12 


0.31 




15 


0.04 


0.31 


16 


0.08 




17 


0.02 


0.16 


18 


0.02 


0.04 


19 


0.31 




20 


0.16 




21 


0.16 


0.31 


23 


0.08 
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Table 1 (cont'd) 
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Table 1 (cont'd) 







Column 1 


Column 2 


5 


Compound No. 


comtxiund 48/80 
lethality teat in 
rats-EDso in rag/kg 
bodv weiaht 


gastric lesion 
test 

ED50 in mg/xg 
body weight 


10 


78 
79 


0.16 
0.02 


0.04 




81 


0.04 


0.31 


15 


82 


0.16 




84 


0.16 


0.63 




85 


0.08 


0.04 




86 


0.31 


1.25 


20 


87 


0.31 


0.63 




90 


0.04 


0.31 




91 


0.08 




25 


92 


0.63 






94 


0.08 


0.08 




98 


0.16 


0.16 


30 


100 


0.31 


0.63 




101 


0.31 






102 


0.16 


1.25 


35 


103 
104 
105 


0.08 
0.16 
0.16 


0.63 


40 


106 


0.63 





In view of their antihistaminic and serotonin-antagonistic properties, the compounds of formula (I) and 
their acid-addition salts are very useful in the treatment of allergic diseases such as, for example, allergic 

45 rhinitis, allergic conjunctivities, chronic urticaria, allergic asthma and the like. 

In view of their useful pharmacological properties the subject compounds may be formulated into 
various pharmaceutical forms for administration purposes. To prepare the pharmaceutical compositions of 
this invention, a pharmaceutically effective amount of the particular compound, in base or acid-addition 
salt form, as the active ingredient is combined in intimate admixture with a pharmaceutically acceptable 

50 carrier, which carrier may take a wide variety of forms depending on the form of preparation desired for 
administration. These pharmaceutical compositions are desirable in unitary dosage form suitable, 
preferably, for administration orally, rectally or by parenteral injection. For example, in preparing the 
compositions in oral dosage form, any of the usual pharmaceutical media may be employed, such as, for 
example, water, glycols, oils, alcohols and the like in the case of oral liquid preparations such as 

55 suspensions, syrups, elixirs and solutions; or solid carriers such as starches, sugars, kaolin, lubricants, 
binders, disintegrating agents and the like in the case of powders, pills, capsules and tablets. Because of 
their ease in administration, tablets and capsules represent the most advantageous oral dosage unit form, 
in which case solid pharmaceutical carriers are obviously employed. 

For parenteral compositions, the carrier will usually comprise sterile water, at least in large part, 

60 though other ingredients, for example, to aid solubility, may be included. Injectable solutions, for example, 
may be prepared in which the carrier comprises saline solution, glucose solution or a mixture of saline and 
glucose solution. Injectable suspensions may also be prepared in which case appropriate liquid carriers, 
suspending agents and the like may be employed. Acid addition salts of (I), due to their increased water 
solubility over the corresponding base form, are obviously more suitable in the preparation of aqueous 

65 compositions. 
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10 



15 



suitable for systemic administration to animal and human subjects in accordance with tnepresenr 
possible stereochemically isomeric form or pharmaceutically acceptable acid addrtion salt thereof. 



Example 62: ORAL DROPS , e „ , . th . 

«?nn Grams of the A.I was dissolved in 0.5 liters of 2-hydroxypropanoic acid liters ot m b 

20 mil'liliter. The resulting solution was filled into suitable containers. 

Example 63: ORAL SOLUTION 
9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydroxybenzoate were diMotod in^ • 

Example 64: CAPSULES Q Mma 

20 Grams of the A.I., 6 grams sodium lauryl sulfate, 56 grams starch, 56 grams lactose, JJfl"JJ 
«MdJK d££ and k grams magnesium stea .rate were "S?8 
mixture was subsequently filled into 1000 suitable hardened gelating capsules, comprising eau 
milligrams of the active ingredient 

Example 65: FILM-COATED TABLETS 



25 



30 



35 



40 



ZSZlSXm,*. of Tn« wot powoo, rnbun ~t~*£AZ£2Z fS^^XS^Z 



45 ingredient. 



003 To 9 a solution of 10 grams methyl cellulose in 75 milliliters of denaturated ethanol there was added a 

Sen there were added 2.5 grams of magnesium octadecanoate. 5 grams of P°^ ,n VlPY"o^e and 30 
mSniiteroTconcentrated colour suspension (Opaspray K-1-2109) and the whole was homogenated. 
The tablet Sres were coated with the thus obtained mixture in a coating apparatus. 

55 Example 66: INJECTABLE SOLUTION Hi « n ix/ e d in 

milligrams A.I. per milliliters. The solution was sterilized by filtration (U.S.P. XVII p. 811) ana Tinea 
containers. 



65 
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Example 67: SUPPOSITORIES 
3 Grams AJ. was dissolved in a solution of 3 grams 2,3-dihydroxybutanedioic acid in 25 milliliters 
polyethylene glycol 400. 12 Grams surfactant and triglycerides q.s. ad 300 grams were molten together. 
The latter mixture was mixed well with the former solution. The thus obtained mixture was poured onto 
moulds at a temperature of 37— 38°C to form 100 suppositories each containing 30 milligrams of the active 

,n9r ^e r present invention is also related with a method of treating allergic diseases in warm-blooded 
animals suffering from said allergic diseases by administering an effective anti-allergic amount of a 
compound of formula (I) or a pharmaceutically acceptable acid addition salt thereof. 

Suitable doses administered daily to subjects are varying from 0.1 to 100 mg, more preferably from 1 



to 50 mg 
Claims 

is 1. A chemical compound having the formula 

R 



a pharmaceutically acceptable acid addition salt or a possible stereochemically isomeric form thereof, 
25 wherein: 

A 1 =A 2 — A 3 =A 4 is a bivalent radical having the formula 



— CH=CH— CH=CK— 


(a). 


— N=CH— CH=CH— 


<b). 


— CH=N— CH=CH— 


<c). 


— CH=CH— N=CH— 


(d), or 


— CH=CH— CH=N— 


(e). 



wherein 

one or two hydrogen atoms in said radicals (a) — (e) may, each independently from each other, be 
40 replaced by halo, C^ B alkyl, C^a alkyloxy, trifluoromethyl or hydroxy; 

R is a member selected from the group consisting of hydrogen and C t - 6 alkyl; 

R 1 is a member selected from the group consisting of hydrogen, C|_ 10 alkyl, Qj-e cycioalkyl, Ar 1 and 
C,_6 alkyl substituted with one or two Ar 1 radicals; 

R 2 is a member selected from the group consisting of hydrogen, C,_ 6 alkyl* 0,-5 cycioalkyl, (C|_6 
45 alkyl)— CO— , (C^ alkyl— O)— CO and Ar 2 — C^s alkyl; 

L is a member selected from the group consisting of a radical of formula 

Het - c s H 2s - N r/ < f); 

c n 



a radical of formula 



Het-C -Y-Alk- 
s 2s 



and a radical of formula 

X 
It 



Het-C -Z-C-Y-Alk- (h) , 

S 2S 



60 wherein 

n is 0 or the integer 1 or 2; 

s is 0 or an integer of from 1 to 6 inclusive; 

Alk is C,_ 6 alkanediyl; 

Y is O, S, NR 3 or a direct bond; 
65 X is O, S, CH— N0 2 or NR 4 ; 
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Kft?S^2SSftTS- group consisting of thiazolyl. 4^hydroth«azo.v1, oxa^* 
imidazoM tetrazolyl ij^thiadiazolyl. benzimidazolyl, benzothiazolyl. benzoxazolyl. and mdoM whereby 
Sd^fSe saS Het-radicals may optionally be substituted with up to two substrtuents ^edfrom^e 
g?oup consSing of C, alkyl. Ar\ Ar'-CVe alkyl. amino, (aminoiminomethyl)am.no. mono- and d.(C_ 

^said r?Sg hydrogen, C,-« alkyl, cyano, nitro, Ar*-sulfonyl, C- alkylsulfonyl, a.kylcarbonyl or 

Ai^-carbonyl; and 

said R 5 being hydrogen or C,_e alkyl; 

^^fwhe^A^A^-A^A* is a bivalent radical of formula (a) or (b). then Het is other than 
a, *mSn' A'=A*-A'=A* is a bivalent radical of formula (a) or (b) and L is a radical of formula (g) _ 
wherein s"is 0 and Y is NR a , then Het is other than 1W - benz i!^°'-^. . . ODtlona „ Y substituted 
wherein Ar 1 is a member selected from the group consisting of phenyl. bein ? ° pt '°" a " Y .„ h udroxv 
writh up to three substituents each independently selected from the group cons.* ng ^^J"* 
zo nTo. cyano, trifluoromethyl, C,-, a.kyj^_ 6 alkyloxy, ^^merca Pj^no, 

S?uo^mX? S-6 alkyl. (V.a.kyl°xy. C-e alkylthio, mercapto, amino, mono- and d.(C,_ 6 a.kyl)am.no. 

I A chemical compound according to claim 1 wherein L is a radical of formula (g) or <h>, where.n Het ,s 

^^'l^mSe^a. composition comprising a suitable pharmaceutical carrier and as an ^ 
inoredient a therapeutically effective amount of a compound as claimed in any one of claims 1 to3. 
" B TuS am -5 eSS pharmaceutical composition, comprising a suitable pharmaceutical carnwand as an 
active mg?ed ent an effective anti-allergic amount of a compound as claimed in any one « I to * 

6 A method of preparing a pharmaceutical composition as claimed in any one of claims 4 and jj 
chara'cteriTed in that a therapeutically effective amount of a compound as cla.med in any one of claims 1.to 
3 is intimatelv mixed with suitable pharmaceutical carriers. 

7 A compound as claimed in any one of claims 1 to 3 for use as a medicine. 

8 A compound as claimed in any one of claims 1 to 3 for use as an anti-allergic medicme. 
a A process for preparing a chemical compound as claimed in claim 1 , charactenzed by 
a) iSSSH i * . piperidme of formula Q*-D (Ul) with an intermediate of formula Het-CT (II) ,n a reaction- 

ine T& e is"ydrogen and Q\ combined with Het, forms a radical of formula ^W(.l-a) -WW 
representing an appropriate reactive leaving group such as. for example, halo, e.g., chloro, bromo or .odo, 
or Wfowloxy group, e.g. methylsulfonyloxy or 4-methyl-phenylsulfonyloxy; or 

ll Q' is a radical of formula -C.H^-W', said W having the previously defined meaning of W P^ed 
mat w?e I s fe Tw' may also repent a ower alkyloxy or lower alkylthio group, and Q is a radical of 



25 



30 



35 



40 



formula 



HH ) 



thus preparing a compound of formula 



55 



t-C H -/ -V 



Het-v- « 2 - 

s 2S MCHJ n 
2 n 



- D (i-a-1); or 



formula 



Het-C H, -Y«-Alk-D (I-a-2)i or 

S 2S 
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4) Q 1 is a radical of formula — C s H 2s — W and Q 2 is a radical of formula HZ' — C(X) — Y-Alk-, said Z' 
having the previously defined meaning of Z provided that Z is other than a direct bond, thus preparing a 
compound of formula 



5 X 

Het-C H_ -Z f -C-Y-Alk-D (I-a-3); or 

s 2s 

5) Q 1 is a radical of formula — C 8 H 2s — Y'H and Q 2 is a radical of formula W— Alk-, thus preparing a 
io compound of formula 

Het-C H, -Y'-Alk-D (I-a-2), or 

s 2s 

6) Q 1 is a radical of formula — C 8 H2s — Z — C(X) — Y'H and Q 2 is a radical of formula W— Alk, thus 
15 preparing a compound of formula 

X 

Heti-C H„ -C-Y' -Alk-D (I-a-4); or 

s 2s 

20 b) cyclodesulfurizing an intermediate of formula 

_1 



25 



60 



1 3 < IV > 



with an appropriate alkyl halide, metal oxide or metal salt in a reaction-inert solvent; or 
30 c) reacting an intermediate of formula Het-C^— Z'H (V) with a piperidine of formula X^-N^K-u 
(VI) in a suitable reaction-inert solvent, thus preparing a compound of formula Het-C 8 H 29 — Z — ma )— nh- 

Alk ~ d/retctingan intermediate of formula Het^H^— N-C=X' (VII), said X' being O or S, with a piperidine 
of formula HY' — Alk-D (VIII) in a suitable reaction-inert solvent, thus preparing a compound of formula riex- 

35 C 8 H 2 »—NH-^(X')--Y'— Alk-D (l-b-2); or ; . 

e) reacting an intermediate of formula Het-C s H 2a — C(X')— OH (IX) with a piperidine of formula 
HY'— Alk-D (VIII) in a suitable reaction-inert solvent, if desired, after converting the OH-function in (vmj in a 
suitable leaving group, or, if desired, by reacting (IX) with (VIII) together with an appropnate reagent 
capable of forming amides or esters; thus preparing Het-C a H 29 — C(X') — Y' Alk (l-c); or 

40 f) reacting a piperidine of formula HD (lll-a) with a reagent of formula Het-lower alkenediyl-H (X) in a 
suitable reaction-inert solvent, thus preparing a compound of formula Het-Alk-D 0-d); or 
g) cyclizing an imidamide derivative of formula 

n-r 7 

lower alkyl-O ^. \\ 
45 . , JC — CH-NH-C-K-D (XI) 

lower alkyl-O-^ 1 9 | Q 

R R 

in a reaction-inert solvent and, if desired, in the presence of an appropriate acid, thus preparing a 
so compound of formula 

R 7 
9 1 

R ^ N ^ _ K-D ( I-e) , 



55 R 8 



■XT 



wherein and R 7 , R 8 and R 9 are each independently optional substituents of the imidazole ring; or 
h) cyclodesulfurizing a thioamide derivative of formula 



NH-R 10 
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with an appropriate alkyl halide, metal oxide or metal salt in a reaction-inert solvent, thus yielding a 
compound of formula 




R 10 

I 



10 



15 



20 



wher e,n R» and R" .« 

(X,,,;! ^SS^KSX. 5 .n appropHa* t_ ». p re pann S , 
compound of formula 

R 13 ^0 K-D 

wherein R« and R«» are each independently optional substituentsj rfthe j""*** " of formula 
R ^KhW« a^aS-^ appelate 
base, thus preparing a compound of formula 



r 15 K-d 



25 



(I-h) 



30 



35 



wherein R 1 * and R» are each ^^ggS^^ Samlde derivative of 

k) condensing a ketone of formula W— CH(R J- 0 ' 0 '-* ^JC^ LZ. e Dre sence of an appropriate 
formula R ,S -C(SH-NH 2 (XVII) in a reaction-inert solvent and. rf des.red, .n the presence or an W 

base, thus preparing a compound of formula 

6 s 

presence of ammonia or an ammonium salt in a reaction-inert solvent and, if desired, in me pre 
^0 appropriate base, thus yielding a compound of formula 

xa a? 

* wberainR'-andR'-areaaeh jndap^ 

base, thus yielding a compound of formula 
50 R 19 _ ,S^NH-Allc-D (I . k)f 




55 wherein 



„,. jrei „ R" and R- are »CH ^-^^T^S^^^^ 

n) reducing a compound of formula Het-c a H 2 s t ^ u pt .r H, — Y— Alk'-CH 2 — D (1-1), 

wherein D represents a radical of formula 



R 

R 



65 
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and K represents a bivalent radical of formula 



(i); 



< C Vn 

-C H -Y-Alk- ( 5 )J 
s 2s 



or 



X 

II (k)y 
-C H., -Z-C-Y-Alk- 
s 2s 

and, if desired, converting the compounds of formula (I) into a therapeutically active non-toxic acid- 
addition salt form by treatment with an appropriate acid or, conversely, converting the acid-addition salt 
into the free base form with alkali; and/or preparing stereochemically isomeric forms thereof. 

Patentanspruche 

1. Chemische Verbindung mit der Formel 

R R l 



pharmazeutisch annehmbares Saureadditionssalz Oder mogliche stereochemisch ispmere Form hievon. 



wonn: 

A 1 =A 2 — A 3 =A 4 einen zweiwertigen Rest mit der Formel 



— CH=CH— CH=CH— 


(a), 


— N=CH— CH=CH— 


(b). 


— CH=N— CH=CH— 


(0, 


— CH=CH— N=CH— 


(d), oder 


— CH=CH— CH=N— 


<e), 



bedeutet, worin 

einer oder zwei Wasserstoffatome in den Resten (a) bis (e) jeweils unabhangig voneinander durcn 
Halogen, C,_ 6 Alkyl, C^eAIkyloxy, Trifluormethyl oder Hydroxy ersetzt sein konnen; 

R ein aus der aus Wasserstoff und Cj-eAlkyl bestehenden Gruppe ausgewahltes Glied ist; 

R 1 ein Glied ist, das aus der aus Wasserstoff, C,- 10 Alkyi, (VeCycloallcyl, Ar 1 und d-oAlkyl' das durcn 
einen oder durch zwei Ar^Reste substituiert ist, bestehenden Gruppe ausgewahlt ist; 

R 2 ein Glied ist das aus der aus Wasserstoff, f^-^kyl, Ca-e-Cycloalkyl, (C^sAlkyD-CO— , (Ct-aAlkyl- 
0)— CO und A^-Ci-sAlkyl bestehenden Gruppe ausgewahlt ist; 

L ein Glied ist, das aus der aus einem Rest der Formel 



(f); 



X -(CH 2 ) n 



einem Rest der Formel 

Het-C H -Y-Alk- (g> 
s 2s 

und einem Rest der Formel 

II 

Het-C H, -Z-C-Y-Alk- 
s 2s 



bestehenden Gruppe ausgewahlt ist, worin n 0 oder eine ganze Zahl 1 oder 2 bedeutet; 



(h) 
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s 0 Oder eine ganze Zahl von 1 bis einschlieBlich 6 bedeutet; 

Alk fur d_«Alkandtyl steht; 

Y fOr O, S, NR 3 Oder eine direkte Bindung steht; 

X fur o', S, CH— N0 2 oder NR* steht; 
s Z fOr O, S, NR* Oder eine direkte Bindung steht; u nd I ^ imidazolyl, Tetrazolyl, 

Het fur ein Glied steht. das aus der aus mazofy . ^JJjy^ ^ndolyl bestehenden Gruppe 
1.3,4-Thiadiazolyl. Benzimidazolyl. Ben^jhiarolyl. ■J*™»£** t durch bis ai zwei Substituenten, 
ausgewahlt ist, wobei ? e ^^^^^^ Mono- und 

ausgewahlt aus der aus Ci-eAlkyI, ^ ' ^ r ,^r.^7^g_ end g n Grup oe substituiert sein kann; 

c ^S^fSSSS^ •• c -^ 1 cyen0 - Ni "°- Ar2 - S "" w '' c '-^" [y,5l * ,<,n,, ' 

r Alkvlcarbonvl oder Ai^-Carbonyl bedeutet; und 
,_ ^e?der genannte Rest R s Wasserstoff oder C-^lkyl darste.lt; 

?,"aTwennt^-A 3 =A* einen zweiwertigen Rest der Forme, (a) oder (b) bedeutet, Het eine 
andere Bedeutung als mC-sAlkyOpyrrolyl aufweist; bedeutet und L einen 

Benzimidazol-2-yl aufweist; oeaebenenfalls mit bis zu drei Substituenten, 

worin Ar 1 ein Glied darstellt, das aus der aus Phenyl. das .f | ^ en H e "J, 0 '! v Nitr0 , Cyano, Trifluormethyl, 
25 Teweils unabhangig voneinande = ewah« aus der ^^^^'JS^SS^ Carboxyi. 
C-eAlkyl, C-^Hcyloxy. .^-^JgWgrJ ^KdeTcrSppe. substituiert ist; Thienyl; Halogenth.eny: 
d-eAlkyloxycarbonyl und d-eAlkyl-CO— oestene no en • . d lmidazo |yi, ge gebenenfalls 

Furanyli C^M-substituiertes Furanyl; Pyndmyi; JgJjJ wSn A? ein Glied bedeutet, das 

substituiert ist, ausgewahlt ist. Formel (g) oder (h) bedeutet. 

Het Thiazolyl oder Imidazolyl darstellt. . . aeeiqnete n pharmazeutischen Trager und 

Anspruche 1 bis 3 beansprucht. 7 liea mmpn<5etzuna umfassend einen geeigneten 

, a "T *S^T n H , » S t*. 9 ate., chemlachsn Varbindun,. W» in Anspm* 1 beansprucrn, 

1) CP Wasserstoff darstellt wnd Q , aemamsjm mtt »«.»"•" LiaoielsvwHssChlor.Bromoder 
darstellt; oder riarB tellt worin W die zuvor fur W definierte Bedeutung mit 

. r\9 r n — ~+- rlof Crvrmol 



60 
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bedeutet, und Q 2 einen Rest der Formel 
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darstellt, wodurch eine Verbindung dar Formel 



Het-C H 

£ n 

hergestellt wird; oder 

3) Q 1 einen Rest der Formel — C 8 H 2a — W darstellt und Q 2 einen Rest der Formel HY'-Alk- bedeutet, 
worin Y' die zuvor fur Y definiert Bedeutung mit der MaBgabe hat, daft Y eine andere Bedeutung als die 
10 einer direkten Bindung hat, wodurch eine Verbindung der Formel 

Het-C H -Y'-Alk-D (I-a-2) 

hergestellt wird; oder _ , , nlyr y. v _ ail.. 

is 4) Q 1 einen Rest der formel — C.H a .-W' darstellt und Q einen Rest der Forme I "VT^™ an^re 
bedeutet, worin Z' die zuvor fur Z angefuhrte Bedeutung mit der MaBgabe hat, daB Z eine anaere 
Bedeutung als die einer direkten Bindung aufweist, wodurch eine Verbindung der Formel 

x 

20 Het-C g H 2s -Z'-C-Y-Alk-D (I-a-3) 

hergestellt wird^ ^ _^^, H ^ ^ Q2 ein ^ der Forme , w _ Alk . fst , wodurc h, eine 
Verbindung der Formel 

25 Het-C H -Y'-Alk-D 

S 

hergestellt wird; oder . . , 

6) Q 1 ein Rest der Formel — C s H 2s — Z— C(X)— Y'H ist und Q 2 ein Rest der Formel W— Alk ist, wodurch 
eine Verbindung der Formel 
30 X 

Het-C H„ -C-Y'-Alk-D (I-a-4) 

S 2S 
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hergestellt wird; oder 

b) Cyclodesulfurieren eines Zwischenproduktes der Formel 



K 1 



? - NH^A<^ A 2 

A\ t\ T A 1 3 (iv) 

mit einem entsprechenden Alkylhalogenid, Metalloxid oder Metallsalz in einem reaktionsinerten 

45 L6SU c) UmseteenSer Zwischenproduktes der Formel Het-C^-Z'HM mit einem PiperWin der 

X'=C=N— Alk-D (VI) in einem geeigneten reaktionsinerten Ldsungsmittel, wodurch erne .Verbindung aer 

Formel /T_K_^ 

Het-C^-Z'-CCX' )-NH-Alk-D (I-*-U 

so hergestellt wird; oder ^ t ^ n 

d) Umsetzen eines Zwischenproduktes der Formel Het-CsH^— N=C=X'(VII), wonn X fur 0 Oder b 
stent, mit einem Piperidin der Formel HY'— Alk-D(VIII) in einem geeigneten reaktionsinerten Ldsungsmittel, 
wodurch eine Verbindung der Formel 

Het-C H_-NH-C(X')-Y'-Alk-D U-b-2) 

55 S dS 

hergestellt wird; oder 

e) Umsetzen eines Zwischenproduktes der Formel Het-C 8 H 2s — C(X')— OH(IX) mit einem Piperidin der 
Formel HY'— Alk-D{VIII) in einem geeigneten reaktionsinerten Ldsungsmittel, gewunschtenfalls nach 
Umwandlung der OH-Funktion in (VIII) in eine geeignete Leaving-Gruppe oder, gewunschtenfalls, durch 

60 Umsetzung von (IX) mit (VIII) zusammen mit einem zur Ausbildung von Amiden oder Estern befahigten 
entsprechenden Reagens; wodurch Het-C s H2s — C(X') — Y' — Alk (l-c) hergestellt wird; oder 

f) Umsetzen eines Piperidins der Formel HD (lll-a) mit einem Reagens der Formel Het-Niederalkendiyl- 
H (X) in einem geeigneten reaktionsinerten Ldsungsmittel, wodurch eine Verbindung der Formel Het-Alk-D 
(1-d) hergestellt wird; oder 

65 9> Cyclisieren eines Imidamidderivats der Formel 
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7 

N-R 



Niederalkyl-0 «w II , ) 

Niederalkyl-0^ | | 



K 



l 9 k 8 



in einem reattionsinerten L6sungsmittel und gewGnschtenfalls in Gegenwart einer entsprechenden Saure, 
10 wodurch eine Verbindung der Formel ? 



R. 



her8 «., K ,** R'. » -a R s iew* —der <— «— * ' 

"TttcSS— 2£S .tee TO—d**- der Forme. 



20 11 10 

HH-R 



25 



mit einem entsprechenden A.Ky.h,ogenid MetaHoxid oder Meta..sa,z in einem reattionsinerten 
SsungsrSttel, wodurch eine Verbindung der Formel 



R 10 

30 \ 




I 



35 ausgebi.det wird. worin H» und R» jeweils unabhangig voneinander facultative Substituenten des_1*- 
Benzimidazol-2-yl-Ringes darstellen; oder NC _ K _D (XIV) mit einem Reagens der Formel 

i) Kondensieren eines Cyanids der Formel n u i a. i und gewunschtenfalls in 

R i2_r(o\_cH(OH) — R 13 (XIII) in einem reaktionsinerten L ° sun 9 sm J", u s 

w LwSS^S^eigneten Base, wodurch eine Verbindung der Forme. 

45 aUS %o^ T t6 R« jeweils unabhangig voneinander fakultative Substituienten des Oxazolringes 
darstellen; oder ^ . - rriria , w N ciSl— K — D(XVI) mit einem Reagens der 

- Gegenwart ein£^gn*7n Base, wodurch eine Verbindung der Forme. 

.CO 

" h.r g e«el.r «** worin R» and R» i~n. U n=bnen 9ls v„n*,n.„der Sul-**-. des 

Thiazolringes darstellen; oder rufR 17 W-C(OV— K — D (XVIII) mit einem Thioamiddenvat 

" 5^2 eine; g e'e1£.ten Base, wodurch .in. Verbindun,, de. Forme, 

" 6 s r" 
TX-: 



D 16 e 17 

R ^ S v^ R (I-i) 
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hergestellt wird, worin R 16 und R 17 jeweils unabhangig voneinander fakultative Substituenten des 
Thiazolringes darstellen; oder 

I) Kondensieren eines Ketons der Forme! (XVIII) mit einem Isothiocyanat der Formel R 18 — N=C=S (XIX) 
?n Gegenwart von Ammoniak oder eines Ammoniumsalzes in einem reaktionsinerten Losungsmittel und 
gewunschtenfalls in Gegenwart einer geeigneten Base, wodurch eine Verbindung der Formel 



R 18 S R 17 



<I-j) 



erhalten wird, worin R 17 und R 18 jeweils unabhangig voneinander fakultative Substituenten des 
Thiazolringes darstellen; oder m Crtrmo i 

m) Kondensieren eines Isothiocyanats der Formel S=C=N— Alk-D (Vl-a) mit einem Reagens der Formel 
15 w — CH(R 1S ) — CH(R 20 ) — NH 2 in einem reaktionsinerten Losungsmittel und gewunschtenfalls in Gegenwart 
einer geeigneten Base, wodurch eine Verbindung der Formel 



R 1 * ^ S ^ ^ NH- Alk-D 



R 20 - 




erhalten wird, worin R 19 und R 20 jeweils unabhangig voneinander fakultative Substituenten des 4,5- 
Dihydro-thiazolringes darstellen; oder . 
2s n) Reduzieren einer Verbindung der Formel Het-C S H 28 — V — Alk' — C(O) — D (XXI) mit einem geeigneten 
Reduktionsmittel in einem reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel Het- 
C s H23 — Y — Alk'-CHg — D (l-e) erhalten wird, worin Alk' die zuvor fur Alk angegebene Bedeutung mit aer 
(vfa&gabe aufweist, daS eine Methylenfunktion fehlt; 
worin D einen Rest der Formel 



30 1 

R 



darstellt und K einen zweiwertigen Rest der Formel 



~ *~ N ^aV 



s 2s \ / 



C±>* 

V(CH 2>n 

oder 
x 

-C^^-Z-C-Y-Alk- ( k ) 

so darstellt; S S . 

und gewunschtenfalls Umwandeln der Verbindungen der Formel (I) in eine therapeutisch wirksame, mcnt- 
toxische Saureadditionssalzform durch Behandeln mit einer geeigneten Saure oder umgekehrt Uberfuhren 
des Saureadditionssalzes in die freie Basenform mit Alkali; und/oder Bereiten stereochemisch isomerer 
Formen hievon. 
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Revendications 

1. Compose chimique ayant la formule 
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sel d'addition d'acide pharmaceutiquement acceptable ou une de ses formes stereochimiquement 
isomeres possible, dans laquelle: 

A 1 =A 2 — A 3 =A 4 est un radical bivalent ayant la formule 

s — CH=CH— CH=*CH— 

— N=CH— CH=CH— 

_CH=N— CH=CH— 

10 

— CH=CH— N=CH— 
— CH=CH— CH=N— 

I'autre, etre remplaces par un halogene, un allcyle d-e, un ainyioxy ^-«, 



(a) , 

(b) . 

(c) , 
(d), ou 

(e). 



20 



25 



hYd R^st un membre choisi parmi le groupe constitue de I'hydrogene et des alkyles Ci-a. 

5' £t choisi parmi ie groupe constitue de I'hydrogene, un alkyle C,-,* cycloalkylke <W 

A ' ^iSSC?^ ~- un alkyle cycloalkyie <W 

Het-C s H 2s -/^ 



^-(CH 2 ) a 



30 



un radical de formule 



et 

un radical de formule 



H.t-c.H 2 ,-*-u*- 



x 
II 

Het-C H -Z-C-Y-Mk- 
s *s 



me- 



te). 



(h). 



dans lesquelles 
m n est O ou I'entier 1 ou 2; 

s est O ou un entier compris entre 1 et 6 incius, 
Alk est un alcanediyle C,_ 6 ; 
Y est O, S, NR 3 ou une liaison directe; 
X est O, S, CH— NO a ou NR*; 



45 Z est O. S. NR S ou une liaison directe; et thiazolyie, 4,5-dihydrothiazotyle, oxazolyle. 

Het est un membre choisi parmi le groupe constrtud ae wiazwy m. ^ be nzoxazolyle et indolyle. 
imidazole, tetrazoly.e, 1 3,4-thiadiazo.y.e. ^Z^Tix^^l t^^^ substituants 
dans lesquels chacun desdits indon : Het peut e ^ P A °^X7 amino . ( am fnoiminomethyl)amino, 
choisis dans le groupe constitue d un alkyle C,_ 6 , Ar , «r aisyie ^ e» 

„ C '-!S * M rhydrogene. un .Iky!. C_ cyeno. nl.ro. Ar*-eu,fon,l=. Mkyl CmW™* « 

Ci 6 )carbonyle ou A^-carbonyle; et 
" ^^iS^^^^W^'SSl ... ou CM. ..or, H« «. d. .« 

. C -'muuaud A'-A'-*'-A" eat un radical bivalent de formule (el ou Ibl et Leat un redid de fortnule (9) 

danaieTue" *. - 0 « V eat NR> ..ore ™EG!52g* I- — — - - 

„ 5T^»TJ^"!S5S^ - U- C-^O: dtlanvlei 
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halothienyle; furannyle; furannyle(alkyl d-e substitue); pyridinyle; pyrazinyle; thiazolyle et imidazolyle 
substitue en option par un alkyle C t _ 6 ; et dans lesquelles Ar 2 est un membre choisi parmi le groups 
constitue du phenyle qui peut etre substitue en option avec jusqu'a trois substituants chacun etant c ™»si 
independamment parrni le groupe constitue des halogenes, hydroxy, nitro, cyano, trifluoromethyle, al *yje 
5 0,-6, alkyloxy (alkyl C,_ 6 )thio, mercapto, amino, mono- et dKalkyl C^amino, carboxyle, (alkyl 
Ct-sJoxycarbonyle et (alkyl C|_ 6 ) — CO — . 

2. Compose chimique selon la revendication 1 dans lequel L est un radical de formula <g) ou in). 

3. Compose chimique selon la revendication 1 dans lequel L est un radical de formula (g) ou (h), dans 
lequel Het est le thiazolyle ou I'imidazolyle. 

io 4. Composition pharmaceutique comprenant un vehicule pharmaceutique approprie et comme 
ingredient actif une quantite therapeutiquement efficace d'un compose selon Tune quelconque des 
revendications 1 a 3. 

5. Composition pharmaceutique anti-allergique, comprenant un vehicule pharmaceutique appropne et 
comme ingredient actif une quantite efficace anti-allergique d'un compose selon Tune quelconque des 

75 revendications 1 a 3. . 

6. Procede de preparation d'une composition pharmaceutique selon I'une quelconque des 
revendications 4 et 5, caracterise en ce qu'une quantite therapeutiquement efficace d'un compose selon 
I'une quelconque des revendications 1 a 3 est intimement melange avec des vehicules 
pharmaceutiquement appropriees. 

20 7. Compose selon I'une quelconque des revendications 1 a 3 pour I'utilisation comme medicament. 

8. Compose selon I'une quelconque des revendications 1 a 3 pour I'utilisation comme medicament 
anti-allergique. 

9. Procede de preparation d'un compose chimique selon la revendication 1 characterise par 

a) I'alkylation d'une piperidine de formule Q 2 — D (III) avec un intermediate de formue Het-Q (II) dans 
25 un solvant inerte dans laquelle 

1) Q 2 est I'hydrogene et Q 1 , combine avec Het forme un radical de formule L— W (ll-a), ledit w 
representant un groupe labile reactif approprie tel que, par exemple, halogene, par exemple chloro, bromo 
ou iodo, ou un groupe sulfonyloxy, par exemple methylsulfonyloxy ou 4-methylphenylsulfonyloxy; ou 

2) Q 1 est un radical de formule — C S H 28 — W, ledit W ayant la signification de W precedemment definie 
30 a la condition que, la ou s est O, W peut aussi representer un groupe alkyloxy inferieur ou alkyl th »° 

inferieur, et Q 2 est un radical de formule 

on prepare ainsi un compose de formule 

Het-C H 0 ^ D (l-a-l);ou 

40 3 25 McH ) 

^ n 

3) Q 1 est un radical de formule — C S H 28 — W et Q 2 est un radical de formule HY'— Alk-, ledU Y' ayant la 
signification de Y precedemment definie a la condition que Y est different d'une liaison directe, on prepare 
ainsi un compose de formule 



45 



Het-C H -Y 1 -Alk-D (l-a-2); ou 

s 2s 



4) Q 1 est un radical de formule C s H 2s — W' et Q 2 est un radical de formule HZ'— C(X)— Y— Alk-, ledit Z' 
ayant la signification de Z precedemment definie a la condition que Z est different d'une liaison directe, on 
so prepare ainsi un compose de formule 

X 

Het-C -Z f -C-Y-Al)c-D (l-a-3); OU 

s 2s 

55 5) Q 1 est un radical de formule — C s Hzs — Y'H et Q 2 est un radical de formule W— Alk-, on prepare ainsi 
un compose de formule 

Het-C h -Y' -Alk-D (l-a-2); ou 

S 

60- 6) Q 1 est un radical de formule — C s H2s — Z — C(X) — Y'H et Q 2 est un radical de formule W— Alk, on 
prepare ainsi un compose de formule 

X 

Het-C H^ -C-Y* -Alk-D (l-a-4); ou 

s 2s 
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b) la cyclodesulfuration d'un intermediate de formule 



R 1 

1 NH^/A 1 ^^ 



10 



15 



20 



avec un haloqenure d'alkyle approprie, un oxyde de metal ou un sel de metal dans un ^ varrt . ine / t ^°J , o 
cHa rSS d'un intermedial* de formule Het-C^-Z'H (V) avec une piPfndine de formate 
X'=C=N— Alk-D (VI) dans un solvent inerte approprie, on prepare ainsi un compose de formuie net 

C ' H %£^%™"^e™^re d^formu.e Het-C.H.-N-C-X' (VII). .edit X' etant O °uS, avec une 
piperidine de formule HY' — Alk-D (VIII) dans un solvant inerte appropne, on prepare ainsi un compose de 

HY'— -Alk-D (VIII) dans un solvant inerte approprie, si c'est souhaite. apres conversion de la ifoncttor .OH 
dans (VIII) en un groupe labile approprie, ou, si Cest souhaite. par reaction de IX) , vecjvm) en presence 
d'un reactif approprie capable de former des amides ou des esters; on prepare ains. Het 

^^^^ne^Zne de formula HD (...-a) avec un reactif de formula HMM WJ*ur- 
H(X) dans un solvant inerte approprie. on prepare ainsi un compose de formule Het-Alk-D (l-d), ou 
25 g) la cyclisation d'un derive imidamide de formule 

N-R 7 

(alkyl inferieur)-^ CH _ NH J_ K _ D (XI) 

30 (alkyl infer ieur)-0 I g ' 8 

dans un solvent inerte et, si c'est souhaite, en presence d'un acide approprie. on prepare ainsi un compose 
35 de formule 7 

R 

9 I 



40 



R 8 



■XT 



dans laquelle R 7 , R a et R 9 sont chacun independamment des substituants optionnels du cycle imidazole; ou 
h) la cyclo-desulfuration d'un derive thioamide de formule 



50 



NH-R 10 

avec un halogenure d'alkyle approprie. un oxyde de metal ou un sel de metal dans un solvant inerte. pour 
donner ainsi un compose de formule 

60 dans laquelle R 10 et R 11 sont chacun independamment des substituants optionnels du cycle 1W- 

b8 Tia aZ ^denL U tion d'un cyanure de formule NC-K-D (XIV) avec un reactif de term* 
R i2_C(0)— CH(OH)— R 13 (XIII) dans un solvant inerte et. si c'est souhaite. en presence d une base 
65 appropriee, on prepare ainsi un compos6 de formule 
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5 



10 



R U .0 K-D 

dans laquelle R 12 et R 13 sont chacun independamment des substituants optionnels du cycle oxazole; ou 
j) la condensation d'un derive thioamide de formule H 2 N — C(S) — K — D (XVI) avec un reactif de formule 
Ri* — C(0 ) — CH ( W) — R 1 5 (XV) dans un solvant Inerte et, si c'est souhaite, en presence d'une base 
appropriee, on prepare ainsi un compose de formule 



R 15 ^S. K-D 



R 14 



<I-h) 



is dans laquelle R 14 et R 15 sont chacun independamment des substituants optionnels du ^^•^JJL 
k) la condensation d'une cetone de formule W-CH(R 17 )-C(0)-K-D (XVIII) avec un denve thioam.de 
de formule R 16 — C(S) — NH 2 (XVII) dans un solvant inerte et, si c'est souhaite, en presence d une oase 
approprtee, on prepare ainsi un compose de formule 



(I-i) 



25 dans laquelle R 16 et R 17 sont chacun independamment des substituants optionnels du cycle thiazo le . _ou 
I) la condensation d'une cetone de formule (XVIII) avec un isothiocyanate de formule R ~ N-^" 5 * 
(XIX) en presence d'ammoniac ou d'un sel d'ammonium dans un solvant inerte et, si c'est souhaite, en 
presence d'une base appropriee, pour donner ainsi un compose de formule 



XI, 



(I-j) 

K-D 



35 dans laquelle R 17 et R 18 sont chacun independamment des substituants optionnels du cycle thiazole; ou 
m) la condensation d'un isothiocyanate de formule S=C=N— Alk-D (Vl-a) avec un reactif de formule 
W — CH ( R 1 9 ) — CH (R 20 ) — N H 2 , dans un solvant inerte, et, si c'est souhaite, en presence dune oase 
appropriee, pour donner ainsi un compose de formule 

40 R^*^> ^ S ^ ~ KH-Alk-D 



R 



Y (I-k>, 
20^J N 




45 dans laquelle R 19 et R 20 sont chacun independamment des substituants optionnels du cycle 4,5- 
d.hydrothiazo^ CO m P ose de formule Het-C 8 H 2s -Y-Alk'^(0>-D (XXI) avec un W*"}^^™ 

approprie dans un solvant inerte, pour donner ainsi un compose de formule Het-C 8 H 2s — Y Alk -CH*— u u- 
1) dans laquelle Alk' a la signification definie precedemment de Alk, a la condition qu'une fonction 

so methylene manque; dans lesquelles D represente un radical de formule 



R 



R 1 



55 
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65 



et K represente un radical bivalent de formule 
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-C H -Y-Alk- ( j)? 

s 2s 

OU 

X 

-C H„ -Z-C-Y-Alk- < K,# 
s 2s 

et, si Cest souhaite, en transformant le compose de formule (1) sous forme d'un sel d'addi 
toxique therapeutiquement actif partraitement avec un acide appropni, ou, inversement, en ^formam 
tS d™diSon d'acide en la forme base libre avecx un alcali; et/ou en preparant leurs formes 
stereochimiquement isomeres. 
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